SEQUENCE LISTING 



<110> Wood, Keith V. 

Gruber, Monika G. 
Zhuang, Yao 

<12 0> SYNTHETIC NUCLEIC ACID MOLECULE 

COMPOSITIONS AND METHODS OF PREPARATION 

<130> 341.005US1 

<160> 302 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1629 
<212> DNA 

<213> Pyrophorus plagiophthalamus 
<400> 1 

^ atgatgaaga gagagaaaaa tgttatatat ggacccgaac ccctacaccc cttggaagac 60 

U ttaacagcag gagaaatgct cttcagggcc cttcgaaaac attctcattt accgcaggct 120 

yy ttagtagatg tgtttggtga cgaatcgctt tcctataaag agttttttga agctacatgc 180 

Ui ctcctagcgc aaagtctcca caattgtgga tacaagatga atgatgtagt gtcgatctgc 240 

gccgagaata ataaaagatt ttttattccc attattgcag cttggtatat tggtatgatt 300 

Lff gtagcacctg ttaatgaaag ttacatccca gatgaactct gtaaggtcat gggtatatcg 3 60 

Si aaaccacaaa tagttttttg tacaaagaac attttaaata aggtattgga ggtacagagc 420 

p agaactaatt tcataaaaag gatcatcata cttgatactg tagaaaacat acacggttgt 4 80 

jj£ gaaagtcttc ccaattttat ttctcgttat tcggatggaa atattgccaa cttcaaacct 540 

ttacattacg atcctgttga gcaagtggca gctatcttat gttcgtcagg cactactgga 600 

^ ttaccgaaag gtgtaatgca aactcaccaa aatatttgtg tccgacttat acatgcttta 660 

□ gaccccaggg caggaacgca acttattcct ggtgtgacag tcttagtata tctgcctttt 720 

£ts ttccatgctt ttgggttctc tataaacttg ggatacttca tggtgggtct tcgtgttatc 780 

fll atgttaagac gatttgatca agaagcattt ctaaaagcta ttcaggatta tgaagttcga 840 

£ agtgtaatta acgttccagc aataatattg ttcttatcga aaagtccttt ggttgacaaa 900 

p tacgatttat caagtttaag ggaattgtgt tgcggtgcgg caccattagc aaaagaagtt 960 

q gctgaggttg cagtaaaacg attaaacttg ccaggaattc gctgtggatt tggtttgaca 102 0 

^ gaatctactt cagctaatat acacagtctt ggggatgaat ttaaatcagg atcacttgga 1080 

agagttactc ctttaatggc agctaaaata gcagataggg aaactggtaa agcattggga 1140 

ccaaatcaag ttggtgaatt atgcgttaaa ggtcccatgg tatcgaaagg ttacgtgaac 1200 

aatgtagaag ctaccaaaga agctattgat gatgatggtt ggcttcactc tggagacttt 1260 

ggatactatg atgaggatga gcatttctat gtggtggacc gttacaagga attgattaaa 132 0 

tataagggct ctcaggtagc acctgcagaa ctagaagaga ttttattgaa aaatccatgt 1380 

atcagagatg ttgctgtggt tggtattcct gatctagaag ctggagaact gccatctgcg 1440 

tttgtggtta aacagcccgg aaaggagatt acagctaaag aagtgtacga ttatcttgcc 1500 

gagagggtct cccatacaaa gtatttgcgt ggaggggttc gattcgttga tagcatacca 1560 

aggaatgtta caggfaaaat tacaagaaag gaacttctga agcagttgct ggagaagagt 162 0 

tctaaactt 1629 

<210> 2 
<211> 1626 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of clone YG#81-6G01 



<400> 2 
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aatgtggagg ccactaagga agctatcgat gacgatggtt ggctgcacag cggcgacttt 1260 

ggttattacg atgaggacga acatttctat gtcgtggatc gctacaaaga gttgattaag 1320 

tataaaggct ctcaggtcgc cccagctgag ctggaagaga tcttgctgaa gaacccttgc 13 8 0 

attcgtgacg tggccgtcgt gggtatccca gatttggaag ctggcgagct gcctagcgcc 144 0 

tttgtcgtga aacaaccagg taaggaaatt accgctaaag aggtctacga ctatttggcc 1500 

gaacgcgtgt ctcacactaa gtacctgcgt ggcggtgtcc gcttcgtgga tagcatccct 1560 

cgcaatgtca ccggcaaaat tactcgtaag gagttgctga aacagttgct ggaaaaggct 1620 

ggtggc 162 6 

<210> 4 
<211> 1626 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic lucif erase 
<400> 4 

atgatgaaac gcgaaaagaa cgtcatctac ggcccagagc ctctgcaccc attggaagac 60 

ctgaccgctg gtgagatgtt gttccgtgct ctgcgtaaac attctcactt gcctcaagcc 120 

ctggtcgatg tcgtgggcga cgagagcttg tcttataagg aatttttcga agctactgtc 180 

ctgttggccc aatctctgca taattgcggt tacaaaatga acgatgtggt cagcatttgt 240 

gctgagaata acacccgctt tttcatccca gtgattgccg cttggtacat cggcatgatt 300 

□ gtcgcccctg tgaatgaatc ttatatccca gacgagttgt gcaaggtcat gggtattagc 3 60 

J3 aaacctcaaa tcgtgtttac taccaagaac attctgaata aggtcttgga agtgcagtct 420 

gi cgtactaact tcatcaagcg cattatcatt ctggataccg tcgagaatat ccacggctgt 480 

jg gagagcttgc caaactttat ttctcgttat agcgacggta atatcgctaa cttcaagcct 540 

ctgcattttg atccagtgga gcaagtcgcc gctattttgt gctctagcgg caccaccggt 600 

ctgcctaaag gcgtgatgca gactcaccaa aatatctgtg tccgcttgat tcatgccctg 660 

gacccacgtg tgggtactca gttgatccct ggcgtgactg tcctggtgta cttgccattc 720 

^ tttcacgcct tcggtttttc tattaccctg ggctatttca tggtcggttt gcgcgtgatc 780 

^ atgtttcgtc gcttcgatca agaagccttt ctgaaggcca ttcaagacta cgaggtccgt 840 

agcgtgatca acgtcccttc tgtgattttg ttcctgagca aatctccatt ggtcgataag 900 

p tatgacctga gcagcttgcg cgaactgtgc tgtggcgctg cccctttggc taaagaggtg 960 

ffl gccgaagtcg ctgccaagcg tctgaatttg ccaggtatcc gctgcggctt tggtctgact 1020 

pj gagagcacct ctgctaacat tcatagcttg cgtgatgagt tcaaatctgg cagcctgggt 1080 

cgcgtgactc ctttgatggc cgctaagatc gccgaccgtg agaccggcaa agctctgggt 114 0 

ccaaatcaag tcggcgaatt gtgtattaag ggtcctatgg tgtctaaagg ctacgtcaac 1200 

!T aatgtggagg ccactaagga agctattgat gacgatggtt ggctgcacag cggcgacttt 1260 

^ ggttattacg atgaggacga acatttctat gtcgtcgatc gctacaaaga gttgattaag 132 0 

tataaaggct ctcaagtcgc cccagctgag ctggaagaaa tcttgctgaa gaacccttgc 13 80 

attcgtgacg tggccgtcgt gggtatccca gatttggaag ctggcgagct gcctagcgcc 1440 

tttgtcgtga aacaaccagg caaggaaatt accgctaaag aggtctacga ctatttggcc 1500 

gagcgcgtgt ctcacactaa gtacctgcgt ggcggtgtcc gcttcgtcga tagcatccct 1560 

cgcaatgtca ccggcaaaat tactcgtaag gagttgctga aacagttgct ggaaaaggct 162 0 

ggtggc 162 6 

<210> 5 
<211> 1626 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic lucif erase 
<400> 5 

atgatgaaac gcgaaaagaa cgtgatctac ggcccagaac cactgcatcc actggaagac 60 

ctcaccgctg gtgagatgct gttccgtgcc ctgcgtaaac atagccacct gcctcaagct 120 



y* 
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ctcgtggacg tcgtgggtga cgagagcctg tcttacaaag aatttttcga agctactgtg 180 

ctgttggccc aaagcctgca taattgtggt tacaaaatga acgatgtggt gagcatctgt 240 

gctgagaata acactcgctt ttttatccct gtgatcgctg cttggtacat cggcatgatt 300 

gtcgcccctg tgaatgaatc ttacatccca gatgagttgt gtaaggtgat gggtattagc 360 

aaacctcaaa tcgtctttac taccaaaaac atcctgaata aggtcttgga agtccagtct 420 

cgtactaatt tcatcaaacg cattattatt ctggataccg tcgaaaacat ccacggctgt 480 

gagagcttgc ctaactttat ctctcgttac agcgatggta atatcgctaa tttcaagcca 540 

ctgcattttg atccagtcga gcaggtcgcc gccattttgt gctcttctgg caccactggt 600 

ttgcctaaag gtgtcatgca gactcaccag aatatctgtg tgcgcttgat ccacgccctc 660 

gaccctcgtg tgggtactca attgatccct ggcgtgactg tgctggtgta tttgcctttc 720 

tttcacgcct ttggtttttc tatcaccctg ggctatttca tggtcggctt gcgtgtgatc 780 

atgtttcgtc gcttcgacca agaagccttc ctgaaggcta ttcaagacta cgaggtgcgt 84 0 

tctgtgatca atgtcccatc tgtcattttg ttcctgagca aatctccttt ggttgacaag 900 

tatgatctga gcagcttgcg tgaactgtgc tgtggcgctg ctcctttggc caaagaagtg 960 

gccgaggtcg ctgctaagcg tctgaacctc cctggtatcc gctgcggttt tggtttgact 102 0 

gagagcactt ctgccaacat ccatagcttg cgtgacgagt ttaaatctgg tagcctgggt 1080 

cgcgtgaccc ctttgatggc tgcaaagatc gccgaccgtg agaccggcaa agccctgggc 1140 

ccaaatcagg tcggtgaatt gtgcattaag ggccctatgg tctctaaagg ctacgtgaac 12 00 

aatgtggagg ccactaaaga agctattgat gatgatggtt ggttgcatag cggcgacttc 1260 

ggttattatg atgaggacga acacttctat gtggtcgatc gctataaaga attgattaag 132 0 

tacaaaggct ctcaagtcgc cccagctgaa ctggaagaaa ttttgctgaa gaacccttgt 1380 

attcgcgacg tggccgtcgt gggtatccca gacttggaag ctggcgagtt gcctagcgcc 144 0 

tttgtggtga aacaacctgg caaggagatt actgctaagg aggtctacga ctatttggcc 1500 

gagcgcgtgt ctcacactaa atatctgcgt ggcggcgtcc gcttcgtcga ttctatccct 1560 

cgcaacgtca ccggcaagat cactcgtaaa gagttgctga aacaattgct cgaaaaagct 162 0 

ggcggc 162 6 

<210> 6 
<211> 1626 
<212> DNA 

<213> Artificial Sequence 
5 <220> 

^ <223> Sequence of a synthetic lucif erase 

GO 

HJ <400> 6 

atgatgaaac gcgaaaagaa cgtgatctac ggcccagaac cactgcatcc actggaagac 60 

g ctcaccgctg gtgagatgct cttccgtgca ctgcgtaaac atagtcacct ccctcaagct 120 

ctcgtggacg tcgtgggaga cgagagcctc tcttacaaag aatttttcga agctactgtg 180 

^ ctgttggccc aaagcctcca taattgtgga tacaaaatga acgatgtggt gagcatttgt 240 

gctgagaata acactcgctt ctttatccct gttatcgctg cttggtacat cggcatgatt 300 

gtcgcccctg tgaatgaatc ttacatccca gatgagctgt gtaaggttat gggtattagc 360 

aaacctcaaa tcgtctttac taccaaaaat atcctgaata aggtcttgga agtccagtct 420 

cgtactaact tcatcaaacg catcattatt ctggataccg tcgaaaacat ccatggctgt 480 

gagagcctgc ctaacttcat ctctcgttac agcgatggta atatcgctaa tttcaaacca 540 

ctgcattttg atccagtcga gcaagtggcc gctattttgt gctcttccgg caccactggt 600 

ttgcctaaag gtgtcatgca gactcaccag aatatctgtg tgcgtttgat ccacgctctc 660 

gaccctcgtg tgggtactca attgatccct ggcgtgactg tgctggtgta tctgcctttc 720 

tttcacgcct ttggtttttc tattaccctg ggctatttca tggtcggctt gcgtgtcatc 780 

atgtttcgtc gcttcgacca agaagccttc ttgaaggcta ttcaagacta cgaggtgcgt 840 

tctgtcatca atgtcccttc agtcattttg ttcctgagca aatctccttt ggttgacaag 900 

tatgatctga gcagcttgcg tgagctgtgc tgtggcgctg ctcctttggc caaagaagtg 960 

gccgaggtcg ctgctaagcg tctgaacctc cctggtatcc gctgcggttt tggtttgact 1020 

gagagcactt ctgctaacat ccatagcttg cgagacgagt ttaagtctgg tagcctgggt 1080 

cgcgtgactc ctcttatggc tgcaaagatc gccgaccgtg agaccggcaa agcactgggc 1140 

ccaaatcaag tcggtgaatt gtgtattaag ggccctatgg tctctaaagg ctacgtgaac 1200 

aatgtggagg ccactaaaga agccattgat gatgatggct ggctccatag cggcgacttc 1260 

ggttactatg atgaggacga acacttctat gtggtcgatc gctacaaaga attgattaag 1320 
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tacaaaggct ctcaagtcgc cccagccgaa ctggaagaaa ttttgctgaa gaacccttgt 1380 

atccgcgacg tggccgtcgt gggtatccca gacttggaag ctggtgagtt gcctagcgcc 144 0 

tttgtggtga aacaacctgg aaaggagatc actgctaagg aggtctacga ctatttggcc 1500 

gagcgcgtgt ctcacaccaa atatctgcgt ggcggcgtcc gcttcgtcga ttccatccca 1560 

cgcaacgtga ccggtaagat cactcgtaaa gaattgctga agcaactcct cgaaaaagct 162 0 

ggcggc 1626 

<210> 7 
<211> 1626 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 
<400> 7 

atgatgaaac gcgaaaagaa cgtgatctac ggcccagaac cactgcatcc actggaagac 60 

ctcaccgctg gtgagatgct cttccgagca ctgcgtaaac atagtcacct ccctcaagca 120 

ctcgtggacg tcgtgggaga cgagagcctc tcctacaaag aatttttcga agctactgtg 180 

ctgttggccc aaagcctcca taattgtggg tacaaaatga acgatgtggt gagcatttgt 240 

gctgagaata acactcgctt ctttattcct gtaatcgctg cttggtacat cggcatgatt 3 00 

gtcgcccctg tgaatgaatc ttacatccca gatgagctgt gtaaggttat gggtattagc 360 

aaacctcaaa tcgtctttac taccaaaaac atcttgaata aggtcttgga agtccagtct 42 0 

cgtactaact tcatcaaacg catcattatt ctggataccg tcgaaaacat ccacggctgt 480 

gagagcctcc ctaacttcat ctctcgttac agcgatggta atatcgctaa tttcaagccc 540 

ttgcattttg atccagtcga gcaagtggcc gctattttgt gctcctccgg caccactggt 600 

ttgcctaaag gtgtcatgca gactcaccag aatatctgtg tgcgtttgat ccacgctctc 660 

gaccctcgtg tgggtactca attgatccct ggcgtgactg tgctggtgta tctgcctttc 720 

tttcacgcct ttggtttctc tattaccctg ggctatttca tggtcggctt gcgtgtcatc 780 

atgtttcgtc gcttcgacca agaagccttc ttgaaggcta ttcaagacta cgaggtgcgt 84 0 

tccgtgatca acgtcccttc agtcattttg ttcctgagca aatctccttt ggttgacaag 900 

tatgatctga gcagcttgcg tgagctgtgc tgtggcgctg ctcctttggc caaagaagtg 960 

s_ gccgaggtcg ctgctaagcg tctgaacctc cctggtatcc gctgcggttt tggtttgact 1020 

D gagagcactt ctgctaacat ccatagcttg cgagacgagt ttaagtctgg tagcctgggt 1080 

03 cgcgtgactc ctcttatggc tgcaaagatc gccgaccgtg agaccggcaa agcactgggc 1140 

fy ccaaatcaag tcggtgaatt gtgtattaag ggccctatgg tctctaaagg ctacgtgaac 1200 

jg aatgtggagg ccactaaaga agccattgat gatgatggct ggctccatag cggcgacttc 1260 

H ggttactatg atgaggacga acacttctat gtggtcgatc gctacaaaga attgattaag 1320 

^ tacaaaggct ctcaagtcgc accagccgaa ctggaagaaa ttttgctgaa gaacccttgt 1380 

~" atccgcgacg tggccgtcgt gggtatccca gacttggaag ctggcgagtt gcctagcgcc 144 0 

tttgtggtga aacaacccgg caaggagatc actgctaagg aggtctacga ctatttggcc 1500 

gagcgcgtgt ctcacaccaa atatctgcgt ggcggcgtcc gcttcgtcga ttctattcca 1560 

cgcaacgtta ccggtaagat cactcgtaaa gagttgctga agcaactcct cgaaaaagct 1620 

ggcggc 162 6 

<210> 8 
<211> 1626 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 
<400> 8 

atgatgaaac gcgaaaagaa cgtgatctac ggcccagaac cactgcatcc actggaagac 6 0 

ctcaccgctg gtgagatgct cttccgagca ctgcgtaaac atagtcacct ccctcaagca 120 

ctcgtggacg tcgtgggaga cgagaacctc tcctacaaag aatttttcga agctactgtg 180 

ctgttggccc aaagcctcca taattgtggg tacaaaatga acgatgtggt gagcatttgt 240 
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gctgagaata acactcgctt ctttattcct gtaatcgctg cttggtaca^cggcatgatt 300 

gtcgcccctg tgaatgaatc ttacatccca gatgagctgt gtaaggttat gggtattagc 360 

aaacctcaaa tcgtctttac taccaaaaac atcttgaata aggtcttgga agtccagtct 420 

cgtactaact tcatcaaacg catcattatt ctggataccg tcgaaaacat ccacggctgt 480 

gagagcctcc ctaacttcat ctctcgttac agcgatggta atatcgctaa tttcaagccc 540 

ttgcattttg atccagtcga gcaagtggcc gctattttgt gctcctccgg caccactggt 600 

ttgcctaaag gtgtcatgca gactcaccag aatatctgtg tgcgtttgat ccacgctctc 660 

gaccctcgtg tgggtactca attgatctct ggcgtgactg tgctggtgta tctgcctttc 720 

tttcacgcct ttggtttctc tattaccctg ggctatttca tggtcggctt gcgtgtcatc 780 

atgtttcgtc gcttcgacca agaagccttc ttgaaggcta ttcaagacta cgaggtgcgt 840 

tccgtgatca acgtcccttc agtcattttg ttcctgagca aatctccttt ggttgacaag 900 

tatgatctga gcagcttgcg tgagctgtgc tgtggcgctg ctcctttggc caaagaagtg 960 

gccgaggtcg ctgctaagcg tctgaacctc cctggtatcc gctgcggttt tggtttgact 1020 

gagagcactt ctgctaacat ccatagcttg cgagacgagt ttaagtctgg tagcctgggt 1080 

cgcgtgactc ctcttatggc tgcaaagatc gccgaccgtg agaccggcaa agcactgggc 1140 

ccaaatcaag tcggtgaatt gtgtattaag ggccctatgg tctctaaagg ctacgtgaac 1200 

aatgtggagg ccactaaaga agccattgat gatgatggct ggctccatag cggcgacttc 12 60 

ggttactatg atgaggacga acacttctat gtggtcgatc gctacaaaga attgattaag 1320 

tacaaaggct ctcaagtcgc accagccgaa ctggaagaaa ttttgctgaa gaacccttgt 1380 

atccgcgacg tggccgtcgt gggtatccca gacttggaag ctggcgagtt gcctagcgcc 1440 

tttgtggtga aacaacccgg caaggagatc actgctaagg aggtctacga ctatttggcc 1500 

gagcgcgtgt ctcacaccaa atatctgcgt ggcggcgtcc gcttcgtcga ttctattcca 1560 

^ cgcaacgtta ccggtaagat cactcgtaaa gagttgctga agcaactcct cgaaaaagct 1620 

□ ggcggc 1626 



fjl <210> 9 



jr <211> 1626 

m <212> DNA 

i <213> Artificial Sequence 

y <220> 

w * <223> Sequence of a synthetic luciferase 

O <400> 9 

g] atgatgaaac gcgaaaagaa cgtgatctac ggcccagaac cactgcatcc actggaagac 60 

fy ctcaccgctg gtgagatgct cttccgagca ctgcgtaaac atagtcacct ccctcaagca 120 

jg ctcgtggacg tcgtgggaga cgagagcctc tcctacaaag aatttttcga agctactgtg 180 

jg ctgttggccc aaagcctcca taattgtggg tacaaaatga acgatgtggt gagcatttgt 240 

^ gctgagaata acactcgctt ctttattcct gtaatcgctg cttggtacat cggcatgatt 300 

^ gtcgcccctg tgaatgaatc ttacatccca gatgagctgt gtaaggttat gggtattagc 360 

aaacctcaaa tcgtctttac taccaaaaac atcttgaata aggtcttgga agtccagtct 420 

cgtactaact tcatcaaacg catcattatt ctggataccg tcgaaaacat ccacggctgt 480 

gagagcctcc ctaacttcat ctctcgttac agcgatggta atatcgctaa tttcaagccc 540 

ttgcattttg atccagtcga gcaagtggcc gctattttgt gctcctccgg caccactggt 600 

ttgcctaaag gtgtcatgca gactcaccag aatatctgtg tgcgtttgat ccacgctctc 660 

gaccctcgtg tgggtactca attgatccct ggcgtgactg tgctggtgta tctgcctttc 720 

tttcacgcct ttggtttctc tattaccctg ggctatttca tggtcggctt gcgtgtcatc 780 

atgtttcgtc gcttcgacca agaagccttc ttgaaggcta ttcaagacta cgaggtgcgt 840 

tccgtgatca acgtcccttc agtcattttg ttcctgagca aatctccttt ggttgacaag 900 

tatgatctga gcagcttgcg tgagctgtgc tgtggcgctg ctcctttggc caaagaagtg 960 

gccgaggtcg ctgctaagcg tctgaacctc cctggtatcc gctgcggttt tggtttgact 102 0 

gagagcactt ctgctaacat ccatagcttg cgagacgagt ttaagtctgg tagcctgggt 1080 

cgcgtgactc ctcttatggc tgcaaagatc gccgaccgtg agaccggcaa agcactgggc 1140 

ccaaatcaag tcggtgaatt gtgtattaag ggccctatgg tctctaaagg ctacgtgaac 12 00 

aatgtggagg ccactaaaga agccattgat gatgatggct ggctccatag cggcgacttc 1260 

ggttactatg atgaggacga acacttctat gtggtcgatc gctacaaaga attgattaag 1320 

tacaaaggct ctcaagtcgc accagccgaa ctggaagaaa ttttgctgaa gaacccttgt 1380 

atccgcgacg tggccgtcgt gggtatccca gacttggaag ctggcgagtt gcctagcgcc 144 0 
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tttgtggtga aacaacccgg caaggagatc actgctaagg aggtctacga ctatttggcc 15 00 

gagcgcgtgt ctcacaccaa atatctgcgt ggcggcgtcc gcttcgtcga ttctattcca 1560 

cgcaacgtta ccggtaagat cactcgtaaa gagttgctga agcaactcct cgaaaaagct 1620 

ggcggc 162 6 

<210> 10 
<211> 1626 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic lucif erase 
<400> 10 

atgatgaagc gtgagaaaaa tgtgatttat ggtcctgaac cattgcatcc tctggaggat 60 

ttgactgctg gcgaaatgct gtttcgcgcc ttgcgcaagc acagccatct gccacaggct 120 

ttggtcgacg tggtcggtga tgagtctctg agctacaaag aattctttga ggccaccgtg 180 

ttgctggctc aaagcttgca caactgtggc tataagatga atgacgtcgt gtctatctgc 240 

gccgaaaaca atactcgttt ctttattcct gtcatcgctg cctggtatat tggtatgatc 300 

gtggctccag tcaacgagag ctacattcct gatgaactgt gtaaagtgat gggcatctct 360 

aagccacaga ttgtcttcac cactaaaaat atcttgaaca aggtgctgga ggtccaaagc 420 

cgcaccaatt ttattaaacg tatcattatc ttggacactg tggaaaacat tcatggttgc 480 

gagtctctgc ctaatttcat cagccgctac tctgatggca acattgccaa ttttaaacca 540 

P ttgcacttcg accctgtcga acaggtggct gccatcctgt gtagctctgg taccactggc 600 

l Jp ttgccaaagg gtgtcatgca aacccatcag aacatttgcg tgcgtctgat ccacgctctc 660 

01 gatcctcgct acggcactca actgattcca ggtgtcaccg tgttggtcta tctgcctttt 720 

jf ttccatgctt ttggcttcca catcactttg ggttacttta tggtgggcct gcgtgtcatt 780 

\f\ atgttccgcc gttttgacca ggaggccttc ttgaaagcta tccaagatta tgaagtgcgc 840 

T: tctgtcatta atgtgccaag cgtcatcctg tttttgtcta agagccctct ggtggacaaa 900 

^ tacgatttgt ctagcctgcg tgagttgtgt tgcggtgccg ctccactggc caaggaagtc 960 

gctgaggtgg ccgctaaacg cttgaacctg cctggcattc gttgtggttt cggcttgacc 1020 

^' gaatctacta gcgccattat ccaatctctg cgcgacgagt ttaagagcgg ttctttgggc 1080 

5 cgtgtcaccc cactgatggc tgccaaaatt gctgatcgcg aaactggtaa ggccttgggc 1140 

Q cctaaccagg tgggtgagct gtgcatcaaa ggcccaatgg tcagcaaggg ttatgtgaat 12 00 

JjQ aacgtcgaag ctaccaaaga ggccattgac gatgacggct ggttgcattc tggtgatttc 12 60 

ft! ggctactatg acgaagatga gcacttttac gtggtcgacc gttataagga actgatcaaa 1320 

jF tacaagggta gccaagtggc tcctgccgaa ttggaggaaa ttctgttgaa aaatccatgt 13 80 

q atccgcgatg tcgctgtggt cggcattcct gacctggagg ccggtgaatt gccatctgct 1440 

^ ttcgtggtca agcagcctgg caaagagatc actgccaagg aagtgtatga ttacctggct 1500 

gagcgtgtca gccataccaa atatttgcgc ggtggcgtgc gttttgtcga ctctattcca 1560 

cgtaacgtga ctggtaagat cacccgcaaa gaactgttga agcaactgtt ggagaaagcc 1620 

ggcggt 1626 

<210> 11 
<211> 1626 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 
<400> 11 

atgatgaagc gtgagaaaaa tgtgatttat ggtcctgaac cattgcatcc tctggaggat 60 

ttgactgccg gcgaaatgct gtttcgcgcc ttgcgcaagc acagccatct gccacaagct 120 

ttggtggacg tggtcggtga tgaatctctg agctacaaag agttctttga ggcaaccgtg 18 0 

ttgctggctc agagcttgca caactgtggc tataagatga atgacgtcgt gtctatctgc 240 

gccgaaaaca atactcgttt ctttattcct gtcatcgctg cctggtatat tggtatgatc 300 

gtggctccag tcaacgagag ctacattcct gatgaactgt gtaaagtgat gggcatctct 360 
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HI 
SJ 



aagccacaga ttgtcttcac cactaaaaat atcttgaaca aagtgctgga ggtccaaagc 420 

cgcaccaatt ttattaaacg tatcattatc ttggacactg tggaaaacat tcatggttgc 480 

gaatctctgc ctaatttcat cagccgctac tctgatggca acattgccaa ttttaaacca 540 

ttgcacttcg accctgtcga acaggtggct gccatcctgt gtagctctgg tactactggc 600 

ttgccaaagg gtgtcatgca aacccatcag aacatttgcg tgcgtctgat ccacgctctc 660 

gatcctcgct acggcaccca actgattcct ggtgtcaccg tgttggtcta tctgcctttt 720 

ttccatgctt ttggcttcca catcactttg ggttacttta tggtgggcct gcgtgtcatt 780 

atgttccgcc gttttgacca ggaggctttc ttgaaagcta tccaagatta tgaagtgcgc 840 

tctgtcatta atgtgccaag cgtcatcctg tttttgtcta agagccctct ggtggacaaa 900 

tacgatttgt cttctctgcg tgagttgtgt tgcggtgccg ctccactggc caaggaagtc 960 

gctgaggtgg ccgctaaacg cttgaacctg cctggcattc gttgtggttt cggcttgacc 1020 

gaatctacta gcgccattat ccaatctctg cgcgacgaat ttaagagcgg ttctttgggc 1080 

cgtgtcaccc cactgatggc tgccaaaatt gctgatcgcg aaactggtaa ggccttgggc 1140 

cctaaccagg tgggtgagct gtgcatcaaa ggcccaatgg tcagcaaggg ttatgtgaat 12 00 

aacgtcgaag ctaccaaaga ggccatcgac gatgacggct ggttgcattc tggtgatttc 12 60 

ggctactatg acgaagatga gcacttttac gtggtggacc gttataagga actgatcaaa 1320 

tacaagggta gccaagtggc tcctgccgaa ttggaggaga ttctgttgaa aaatccatgt 13 80 

atccgcgatg tcgctgtggt cggcattcct gacctggagg ccggtgaatt gccatctgct 1440 

ttcgtggtca agcagcctgg taaagagatc actgccaagg aagtgtatga ttacctggct 1500 

gaacgtgtca gccataccaa atatttgcgc ggtggcgtgc gttttgtgga ctctattcca 1560 

cgtaacgtga ctggtaagat cacccgcaaa gaactgttga agcaactgtt ggagaaagcc 1620 

ggcggt 162 6 

<210> 12 
<211> 1626 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic lucif erase 



yi <400> 12 

l_ atgatgaagc gtgagaaaaa tgtcatctat ggccctgagc ctttgcaccc tttggaggat 60 

Q ttgactgccg gcgaaatgct gtttcgcgct ttgcgtaagc actctcattt gcctcaagcc 120 

£0 ttggtcgatg tggtcggcga tgaatctttg agctataagg agttttttga ggcaaccgtc 180 

fU ttgctggctc agtctttgca taattgcggc tacaagatga acgacgtcgt ctctatttgt 240 

jg gccgaaaaca atacccgttt cttcattcca gtcatcgccg cctggtatat cggtatgatc 300 

q gtggctccag tcaacgagag ctacattcct gacgaactgt gtaaagtcat gggtatctct 360 

aagccacaga ttgtgttcac cactaagaat attttgaaca aagtgctgga agtccaaagc 420 

cgcaccaact ttattaagcg tatcatcatc ttggacactg tggagaatat tcatggttgc 480 

gaatctctgc ctaatttcat tagccgctat tctgacggca acatcgccaa ctttaaacct 540 

ttgcatttcg accctgtgga acaagtggct gctatcctgt gtagcagcgg tactactggc 600 

ctcccaaagg gcgtcatgca gacccatcaa aacatttgcg tgcgtctgat ccatgctctc 660 

gatccacgct acggcactca gctgattcct ggtgtcaccg tcttggtcta cctgcctttc 720 

ttccatgctt tcggcttcca cattactttg ggttacttta tggtcggtct gcgtgtcatt 780 

atgttccgcc gttttgatca ggaggctttt ttgaaagcca tccaagatta tgaagtccgc 840 

agcgtcatta acgtgcctag cgtgatcctg tttttgtcta agagcccact cgtggacaag 900 

tacgacttgt cttccctgcg tgagttgtgt tgcggtgccg ccccactggc taaggaggtc 960 

gctgaagtgg ccgccaaacg cttgaatctg ccaggcattc gttgtggctt cggcctcacc 102 0 

gaatctacca gcgctattat tcaatctctc cgcgatgagt ttaagagcgg ctctttgggc 1080 

cgtgtcactc cactcatggc tgctaaaatc gctgatcgcg aaactggtaa ggctttgggc 1140 

cctaaccaag tgggcgagct gtgtatcaaa ggccctatgg tgagcaaggg ttatgtcaat 1200 

aacgtcgaag ctaccaagga ggccatcgac gacgacggct ggctgcattc tggtgatttt 1260 

ggctactacg acgaagatga gcatttttac gtcgtggatc gttacaagga gctgatcaaa 1320 

tacaagggta gccaggtggc tccagccgag ttggaggaga ttctgttgaa aaatccatgc 1380 

atccgtgatg tcgctgtggt cggcattcct gatctggagg ccggtgaact gccttctgct 1440 

ttcgtcgtca agcagcctgg taaagaaatc accgccaaag aagtgtatga ttacctggct 1500 

gaacgtgtga gccataccaa gtacttgcgt ggcggcgtgc gttttgtgga cagcattcca 1560 
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cgtaatgtga ctggtaaaat tacccgcaag gaactgttga agcaattgtt ggagaaggcc 
ggcggt 



1620 
1626 



<210> 13 

<211> 1626 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic lucif erase 



<400> 13 

atgatgaagc gtgagaaaaa tgtcatctat ggccctgagc ctttgcatcc tttggaggat 60 

ttgactgccg gcgaaatgct gtttcgtgct ttgcgtaaac actctcattt gcctcaagcc 120 

ttggtcgatg tggtcggcga tgaatctttg agctacaagg agttttttga ggcaaccgtc 180 

ttgctggctc agtccttgca taattgtggc tacaagatga acgacgtcgt ctccatttgt 240 

gcagaaaaca atacccgttt cttcattcca gtcatcgccg catggtatat cggtatgatc 300 

gtggctccag tcaacgagag ctacattccc gacgaactgt gtaaagtcat gggtatctct 360 

aagccacaga ttgtcttcac cactaagaat attctgaaca aagtcctgga agtccaaagc 420 

cgcaccaact ttattaagcg tatcatcatc ttggacactg tggagaatat tcacggttgc 480 

gaatctttgc ctaattttat tagccgctat tcagacggaa acatcgccaa ctttaagcct 540 

ctccatttcg accctgtgga acaagttgct gcaatcctgt gtagcagcgg tactactgga 600 

ctcccaaagg gagtcatgca gacccatcaa aacatttgcg tgcgtctgat ccatgctctc 660 

Q gatccacgct acggcactca gctgattcct ggtgtcaccg tcttggtcta cttgcctttc 720 

yi ttccatgctt tcggcttcca tattactttg ggttacttta tggtcggtct gcgtgtgatt 780 

ffi atgttccgcc gttttgatca ggaggctttc ttgaaagcca tccaagatta tgaagtccgc 840 

jg agtgtcatca acgtgcctag cgtgatcctg tttttgtcta agagcccact cgtggacaag 900 

rJJ tacgacttgt cttcactgcg tgaattgtgt tgcggtgccg ctccactggc taaggaggtc 960 

~*j gctgaagtgg ccgccaaacg cttgaatctg cccggcattc gttgtggctt cggcctcacc 1020 

2f gaatctacca gcgctattat tcagtctctc cgcgatgagt ttaagagcgg ctctttgggc 1080 

y cgtgtcactc cactcatggc tgctaagatc gctgatcgcg aaactggtaa ggctttgggc 1140 

y« cctaaccaag tgggcgagct gtgtatcaaa ggccctatgg tgagcaaggg ttatgtcaat 1200 

s aacgtcgaag ctaccaagga ggctatcgac gacgacggct ggttgcattc tggtgatttt 1260 

O ggatattacg acgaagatga gcatttttac gtcgtggatc gttacaagga gctgatcaaa 1320 

03 tacaagggta gccaggttgc tccagctgag ttggaggaga ttctgttgaa aaatccatgc 1380 

fy attcgcgatg tcgctgtggt cggcattcct gatctggagg ccggcgaact gccttctgct 1440 

ttcgttgtca agcagcctgg taaagaaatt accgccaaag aagtgtatga ttacctggct 1500 

E gaacgtgtga gccatactaa gtacttgcgt ggcggcgtgc gttttgtgga tagcattcct 1560 

^ cgcaatgtga ctggcaaaat tacccgcaag gagctgttga aacaattgtt ggagaaggcc 162 0 

ggcggt 162 6 



<210> 14 

<211> 1626 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic lucif erase 



<400> 14 

atgatgaagc gtgagaaaaa tgtcatctat ggccctgagc ctctccatcc tttggaggat 60 

ttgactgccg gcgaaatgct gtttcgtgct ctccgcaagc actctcattt gcctcaagcc 120 

ttggtcgatg tggtcggcga tgaatctttg agctacaagg agttttttga ggcaaccgtc 180 

ttgctggctc agtccctcca caattgtggc tacaagatga acgacgtcgt tagtatctgt 240 

gctgaaaaca atacccgttt cttcattcca gtcatcgccg catggtatat cggtatgatc 300 

gtggctccag tcaacgagag ctacattccc gacgaactgt gtaaagtcat gggtatctct 360 

aagccacaga ttgtcttcac cactaagaat attctgaaca aagtcctgga agtccaaagc 420 

cgcaccaact ttattaagcg tatcatcatc ttggacactg tggagaatat tcacggttgc 480 



9 



in 
Si 

m 



gaatctttgc ctaatttcat ctctcgctat tcagacggca acatcgcaaa ctttaaacca 540 

ctccacttcg accctgtgga acaagttgca gccattctgt gtagcagcgg tactactgga 600 

ctcccaaagg gagtcatgca gacccatcaa aacatttgcg tgcgtctgat ccatgctctc 660 

gatccacgct acggcactca gctgattcct ggtgtcaccg tcttggtcta cttgcctttc 720 

ttccatgctt tcggctttca tattactttg ggttacttta tggtcggtct ccgcgtgatt 780 

atgttccgcc gttttgatca ggaggctttc ttgaaagcca tccaagatta tgaagtccgc 840 

agtgtcatca acgtgcctag cgtgatcctg tttttgtcta agagcccact cgtggacaag 900 

tacgacttgt cttcactgcg tgaattgtgt tgcggtgccg ctccactggc taaggaggtc 960 

gctgaagtgg ccgccaaacg cttgaatctt ccagggattc gttgtggctt cggcctcacc 1020 

gaatctacca gcgctattat tcagtctctc cgcgatgagt ttaagagcgg ctctttgggc 1080 

cgtgtcactc cactcatggc tgctaagatc gctgatcgcg aaactggtaa ggctttgggc 1140 

cctaaccaag tgggcgagct gtgtatcaaa ggccctatgg tgagcaaggg ttatgtcaat 1200 

aacgtcgaag ctaccaagga ggccatcgac gacgacggct ggttgcattc tggtgatttt 12 60 

ggatattacg acgaagatga gcatttttac gtcgtggatc gttacaagga gctgatcaaa 1320 

tacaagggta gccaggttgc tccagctgag ttggaggaga ttctgttgaa aaatccatgc 1380 

attcgcgatg tcgctgtggt cggcattcct gatctggagg ccggcgaact gccttctgct 1440 

ttcgttgtca agcagcctgg taaagaaatt accgccaaag aagtgtatga ttacctggct 1500 

gaacgtgtga gccatactaa gtacttgcgt ggcggcgtgc gttttgttga ctccatccct 1560 

cgtaacgtaa caggcaaaat tacccgcaag gagctgttga aacaattgtt ggagaaggcc 162 0 

ggcggt 162 e 

<210> 15 
<211> 1626 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 
<400> 15 

atgatgaagc gtgagaaaaa tgtcatctat ggccctgagc ctctccatcc tttggaggat 60 

ttgactgccg gcgaaatgct gtttcgtgct ctccgcaagc actcttattt gcctcaagcc 120 

ttggtcgatg tggtcggcga tgaatctttg agctacaagg agttttttga ggcaaccgtc 180 

ttgctggctc agtccctcca caattgtggc tacaagatga acgacgtcgt tagtatctgt 240 

gctgaaaaca atacccgttt cttcattcca gtcatcgccg catggtatat cggtatgatc 300 

gtggctccag tcaacgagag ctacattccc gacgaactgt gtaaagtcat gggtatctct 360 

aagccacaga ttgtcttcac cactaagaat attctgaaca aagtcctgga agtccaaagc 42 0 

cgcaccaact ttattaagcg tatcatcatc ttggacactg tggagaatat tcacggttgc 480 

gaatctttgc ctaatttcat ctctcgctat tcagacggca acatcgcaaa ctttaaacca 540 

ctccacttcg accctgtgga acaagttgca gccattctgt gtagcagcgg tactactgga 600 

ctcccaaagg gagtcatgca gacccatcaa aacatttgcg tgcgtctgat ccatgctctc 660 

gatccacgct acggcactca gctgattcct ggtgtcaccg tcttggtcta cttgcctttc 720 

ttccatgctt tcggctttca tattactttg ggttacttta tggtcggtct ccgcgtgatt 780 

atgttccgcc gttttgatca ggaggctttc ttgaaagcca tccaagatta tgaagtccgc 840 

agtgtcatca acgtgcctag cgtgatcctg tttttgtcta agagcccact cgtggacaag 900 

tacgacttgt cttcactgcg tgaattgtgt tgcggtgccg ctccactggc taaggaggtc 960 

gctgaagtgg ccgccaaacg cttgaatctt ccagggattc gttgtggctt cggcctcacc 102 0 

gaatctacca gcgctattat tcagtctctc cgcgatgagt ttaagagcgg ctctttgggc 1080 

cgtgtcactc cactcatggc tgctaagatc gctgatcgcg aaactggtaa ggctttgggc 1140 

ccgaaccaag tgggcgagct gtgtatcaaa ggccctatgg tgagcaaggg ttatgtcaat 1200 

aacgttgaag ctaccaagga ggccatcgac gacgacggct ggttgcattc tggtgatttt 1260 

ggatattacg acgaagatga gcatttttac gtcgtggatc gttacaagga gctgatcaaa 132 0 

tacaagggta gccaggttgc tccagctgag ttggaggaga ttctgttgaa aaatccatgc 13 8 0 

attcgcgatg tcgctgtggt cggcattcct gatctggagg ccggcgaact gccttctgct 1440 

ttcgttgtca agcagcctgg taaagaaatt accgccaaag aagtgtatga ttacctggct 1500 

gaacgtgtga gccatactaa gtacttgcgt ggcggcgtgc gttttgttga ctccatccct 1560 

cgtaacgtaa caggcaaaat tacccgcaag gagctgttga aacaattgtt ggagaaggcc 162 0 

ggcggt 162 6 



10 



1 



<210> 16 
<211> 1626 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Sequence of a synthetic luciferase 
<400> 16 

atgatgaagc gtgagaaaaa tgtcatctat ggccctgagc ctctccatcc tttggaggat 60 

ttgactgccg gcgaaatgct gtttcgtgct ctccgcaagc actctcattt gcctcaagcc 120 

ttggtcgatg tggtcggcga tgaatctttg agctacaagg agttttttga ggcaaccgtc 180 

ttgctggctc agtccctcca caattgtggc tacaagatga acgacgtcgt tagtatctgt 240 

gctgaaaaca atacccgttt cttcattcca gtcatcgccg catggtatat cggtatgatc 300 

gtggctccag tcaacgagag ctacattccc gacgaactgt gtaaagtcat gggtatctct 360 

aagccacaga ttgtcttcac cactaagaat attctgaaca aagtcctgga agtccaaagc 420 

cgcaccaact ttattaagcg tatcatcatc ttggacactg tggagaatat tcacggttgc 480 

gaatctttgc ctaatttcat ctctcgctat tcagacggca acatcgcaaa ctttaaacca 540 

ctccacttcg accctgtgga acaagttgca gccattctgt gtagcagcgg tactactgga 600 

ctcccaaagg gagtcatgca gacccatcaa aacatttgcg tgcgtctgat ccatgctctc 660 

gatccacgct acggcactca gctgattcct ggtgtcaccg tcttggtcta cttgcctttc 720 

ttccatgctt tcggctttca tattactttg ggttacttta tggtcggtct ccgcgtgatt 780 

atgttccgcc gttttgatca ggaggctttc ttgaaagcca tccaagatta tgaagtccgc 840 

y agtgtcatca acgtgcctag cgtgatcctg tttttgtcta agagcccact cgtggacaag 900 

*j3 tacgacttgt cttcactgcg tgaattgtgt tgcggtgccg ctccactggc taaggaggtc 960 

gl gctgaagtgg ccgccaaacg cttgaatctt ccagggattc gttgtggctt cggcctcacc 1020 

gaatctacca gcgctattat tcagtctctc cgcgatgagt ttaagagcgg ctctttgggc 1080 

Iji cgtgtcactc cactcatggc tgctaagatc gctgatcgcg aaactggtaa ggctttgggc 114 0 

%g ccgaaccaag tgggcgagct gtgtatcaaa ggccctatgg tgagcaaggg ttatgtcaat 12 00 

jsaq aacgttgaag ctaccaagga ggccatcgac gacgacggct ggttgcattc tggtgatttt 12 60 

Jjf ggatattacg acgaagatga gcatttttac gtcgtggatc gttacaagga gctgatcaaa 1320 

& l tacaagggta gccaggttgc tccagctgag ttggaggaga ttctgttgaa aaatccatgc 13 8 0 

s ^ attcgcgatg tcgctgtggt cggcattcct gatctggagg ccggcgaact gccttctgct 1440 

fcj ttcgttgtca agcagcctgg taaagaaatt accgccaaag aagtgtatga ttacctggct 1500 

63 gaacgtgtga gccatactaa gtacttgcgt ggcggcgtgc gttttgttga ctccatccct 1560 

fy cgtaacgtaa caggcaaaat tacccgcaag gagctgttga aacaattgtt ggagaaggcc 162 0 

g ggcggt t 162 6 

JSj <210> 17 

M <211> 1626 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 
<400> 17 

atgatgaagc gtgagaaaaa tgtcatctat ggccctgagc ctctccatcc tttggaggat 60 

ttgactgccg gcgaaatgct gtttcgtgct ctccgcaagc actctcattt gcctcaagcc 120 

ttggtcgatg tggtcggcga tgaatctttg agctacaagg agttttttga ggcaaccgtc 180 

ttgctggctc agtccctcca caattgtggc tacaagatga acgacgtcgt tagtatctgt 240 

gctgaaaaca atacccgttt cttcattcca gtcatcgccg catggtatat cggtatgatc 300 

gtggctccag tcaacgagag ctacattccc gacgaactgt gtaaagtcat gggtatctct 360 

aagccacaga ttgtcttcac cactaagaat attctgaaca aagtcctgga agtccaaagc 420 

cgcaccaact ttattaagcg tatcatcatc ttggacactg tggagaatat tcacggttgc 480 

gaatctttgc ctaatttcat ctctcgctat tcagacggca acatcgcaaa ctttaaacca 540 

ctccacttcg accctgtgga acaagttgca gccattctgt gtagcagcgg tactactgga 600 

ctcccaaagg gagtcatgca gacccatcaa aacatttgcg tgcgtctgat ccatgctctc 660 
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m 



gatccacgct acggcactca gctgattcct ggtgtcaccg tcttggtcta cttgcctttc 720 

ttccatgctt tcggctttca tattactttg ggttacttta tggtcggtct ccgcgtgatt 780 

atgttccgcc gttttgatca ggaggctttc ttgaaagcca tccaagatta tgaagtccgc 840 

agtgtcatca acgtgcctag cgtgatcctg tttttgtcta agagcccact cgtggacaag 900 

tacgacttgt cttcactgcg tgaattgtgt tgcggtgccg ctccactggc taaggaggtc 960 

gctgaagtgg ccgccaaacg cttgaatctt ccagggattc gttgtggctt cggcctcacc 1020 

gaatctacca gcgctattat tcagtctctc ggggatgagt ttaagagcgg ctctttgggc 1080 

cgtgtcactc cactcatggc tgctaagatc gctgatcgcg aaactggtaa ggctttgggc 1140 

ccgaaccaag tgggcgagct gtgtatcaaa ggccctatgg tgagcaaggg ttatgtcaat 12 00 

aacgttgaag ctaccaagga ggccatcgac gacgacggct ggttgcattc tggtgatttt 1260 

ggatattacg acgaagatga gcatttttac gtcgtggatc gttacaagga gctgatcaaa 1320 

tacaagggta gccaggttgc tccagctgag ttggaggaga ttctgttgaa aaatccatgc 13 80 

attcgcgatg tcgctgtggt cggcattcct gatctggagg ccggcgaact gccttctgct 1440 

ttcgttgtca agcagcctgg taaagaaatt accgccaaag aagtgtatga ttacctggct 1500 

gaacgtgtga gccatactaa gtacttgcgt ggcggcgtgc gttttgttga ctccatccct 1560 

cgtaacgtaa caggcaaaat tacccgcaag gagctgttga aacaattgtt ggagaaggcc 1620 

ggcggt 1626 

<210> 18 
<211> 1626 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 



<400> 18 

IPI atgataaagc gtgagaaaaa tgtcatctat ggccctgagc ctctccatcc tttggaggat 60 

£j ttgactgccg gcgaaatgct gtttcgtgct ctccgcaagc actctcattt gcctcaagcc 120 

ttggtcgatg tggtcggcga tgaatctttg agctacaagg agttttttga ggcaaccgtc 180 

~? ttgctggctc agtccctcca caattgtggc tacaagatga acgacgtcgt tagtatctgt 240 

gctgaaaaca atacccgttt cttcattcca gtcatcgccg catggtatat cggtatgatc 300 

E gtggctccag tcaacgagag ctacattccc gacgaactgt gtaaagtcat gggtatctct 3 60 

O aagccacaga ttgtcttcac cactaagaat attctgaaca aagtcctgga agtccaaagc 420 

£0 cgcaccaact ttattaagcg tatcatcatc ttggacactg tggagaatat tcacggttgc 480 

fy gaatctttgc ctaatttcat ctctcgctat tcagacggca acatcgcaaa ctttaaacca 540 

j* ctccacttcg accctgtgga acaagttgca gccattctgt gtagcagcgg tactactgga 600 

21 ctcccaaagg gagtcatgca gacccatcaa aacatttgcg tgcgtctgat ccatgctctc 660 

gatccacgct acggcactca gctgattcct ggtgtcaccg tcttggtcta cttgcctttc 720 

ttccatgctt tcggctttca tattactttg ggttacttta tggtcggtct ccgcgtgatt 780 

atgttccgcc gttttgatca ggaggctttc ttgaaagcca tccaagatta tgaagtccgc 840 

agtgtcatca acgtgcctag cgtgatcctg tttttgtcta agagcccact cgtggacaag 900 

tacgacttgt cttcactgcg tgaattgtgt tgcggtgccg ctccactggc taaggaggtc 960 

gctgaagtgg ccgccaaacg cttgaatctt ccagggattc gttgtggctt cggcctcacc 1020 

gaatctacca gtgcgattat ccagactctc ggggatgagt ttaagagcgg ctctttgggc 1080 

cgtgtcactc cactcatggc tgctaagatc gctgatcgcg aaactggtaa ggctttgggc 1140 

ccgaaccaag tgggcgagct gtgtatcaaa ggccctatgg tgagcaaggg ttatgtcaat 12 00 

aacgttgaag ctaccaagga ggccatcgac gacgacggct ggttgcattc tggtgatttt 1260 

ggatattacg acgaagatga gcatttttac gtcgtggatc gttacaagga gctgatcaaa 1320 

tacaagggta gccaggttgc tccagctgag ttggaggaga ttctgttgaa aaatccatgc 13 80 

attcgcgatg tcgctgtggt cggcattcct gatctggagg ccggcgaact gccttctgct 1440 

ttcgttgtca agcagcctgg tacagaaatt accgccaaag aagtgtatga ttacctggct 1500 

gaacgtgtga gccatactaa gtacttgcgt ggcggcgtgc gttttgttga ctccatccct 1560 

cgtaacgtaa caggcaaaat tacccgcaag gagctgttga aacaattgtt ggtgaaggcc 1620 

ggcggt 1626 

<210> 19 
<211> 933 
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in 



m 



iu 

4~ 



<212> DNA 

<213> Renilla reniformis 
<400> 19 

atgacttcga aagtttatga tccagaacaa aggaaacgga tgataactgg tccgcagtgg 60 

tgggccagat gtaaacaaat gaatgttctt gattcattta ttaattatta tgattcagaa 120 

aaacatgcag aaaatgctgt tattttttta catggtaacg cggcctcttc ttatttatgg 180 

cgacatgttg tgccacatat tgagccagta gcgcggtgta ttataccaga tcttattggt 240 

atgggcaaat caggcaaatc tggtaatggt tcttataggt tacttgatca ttacaaatat 300 

cttactgcat ggtttgaact tcttaattta ccaaagaaga tcatttttgt cggccatgat 360 

tggggtgctt gtttggcatt tcattatagc tatgagcatc aagataagat caaagcaata 420 

gttcacgctg aaagtgtagt agatgtgatt gaatcatggg atgaatggcc tgatattgaa 480 

gaagatattg cgttgatcaa atctgaagaa ggagaaaaaa tggttttgga gaataacttc 540 

ttcgtggaaa ccatgttgcc atcaaaaatc atgagaaagt tagaaccaga agaatttgca 600 

gcatatcttg aaccattcaa agagaaaggt gaagttcgtc gtccaacatt atcatggcct 660 

cgtgaaatcc cgttagtaaa aggtggtaaa cctgacgttg tacaaattgt taggaattat 720 

aatgcttatc tacgtgcaag tgatgattta ccaaaaatgt ttattgaatc ggatccagga 780 

ttcttttcca atgctattgt tgaaggcgcc aagaagtttc ctaatactga atttgtcaaa 840 

gtaaaaggtc ttcatttttc gcaagaagat gcacctgatg aaatgggaaa atatatcaaa 900 

tcgttcgttg agcgagttct caaaaatgaa caa 933 

<210> 20 
<211> 933 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Sequence of a synthetic lucif erase 
<400> 20 

atggcttcca aggtgtacga ccccgagcag cgcaagcgca tgatcaccgg ccctcagtgg 60 

tgggcccgct gcaagcagat gaacgtgctg gactccttca tcaactacta cgacagcgag 120 

5 aagcacgccg agaacgccgt gatcttcctg cacggcaacg ccgcctccag ctacctgtgg 180 

C aggcacgtgg tgcctcacat cgagcccgtg gcccgctgca tcatccctga cctgatcggc 240 

gg atgggcaagt ccggcaagag cggcaacggc tcctaccgcc tgctggacca ctacaagtac 300 

ctgaccgcct ggttcgagct gctgaacctg cccaagaaga tcatcttcgt gggccacgac 360 

tggggagcct gcctggcctt ccactactcc tacgagcacc aggacaagat caaggccatc 420 

gtgcacgccg agagcgtggt ggacgtgatc gagtcctggg acgagtggcc tgacatcgag 4 80 

gaggacatcg ccctgatcaa gagcgaggag ggcgagaaga tggtgctgga gaacaacttc 54 0 

ttcgtggaga ccatgctgcc cagcaagatc atgcgcaagc tggagcctga ggagttcgcc 600 

gcctacctgg agcccttcaa ggagaagggc gaggtgcgcc gccctaccct gtcctggccc 660 

cgcgagatcc ctctggtgaa gggcggcaag cccgacgtgg tgcagatcgt gcgcaactac 720 

aacgcctacc tgcgcgccag cgacgacctg cctaagatgt tcatcgagtc cgaccctggc 780 

ttcttctcca acgccatcgt cgagggagcc aagaagttcc ccaacaccga gttcgtgaag 840 

gtgaagggcc tgcacttctc ccaggaggac gcccctgacg agatgggcaa gtacatcaag 900 

agcttcgtgg agcgcgtgct gaagaacgag cag 93 3 

<210> 21 
<211> 933 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic lucif erase 
<400> 21 

atggcttcca aggtgtacga ccccgagcaa cgcaaacgca tgatcactgg gcctcagtgg 60 
tgggctcgct gcaagcaaat gaacgtgctg gactccttca tcaactacta tgattccgag 120 
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aagcacgccg agaacgccgt gatttttctg catggtaacg ctgcctccag ctacctgtgg 180 

aggcacgtcg tgcctcacat cgagcccgtg gctcgctgca tcatccctga tctgatcgga 240 

atgggtaagt ccggcaagag cgggaatggc tcatatcgcc tcctggatca ctacaagtac 300 

ctcaccgctt ggttcgagct gctgaacctt ccaaagaaaa tcatctttgt gggccacgac 360 

tggggggctt gtctggcctt tcactactcc tacgagcacc aagacaagat caaggccatc 42 0 

gtccatgctg agagtgtcgt ggacgtgatc gagtcctggg acgagtggcc tgacatcgag 480 

gaggatatcg ccctgatcaa gagcgaagag ggcgagaaaa tggtgcttga gaataacttc 54 0 

ttcgtcgaga ccatgctccc aagcaagatc atgcggaaac tggagcctga ggagttcgct 600 

gcctacctgg agcccttcaa ggagaagggc gaggttagac ggcctaccct ctcctggcct 660 

cgcgagatcc ctctcgttaa gggaggcaag cccgacgtcg tccagattgt ccgcaactac 720 

aacgcctacc ttcgggccag cgacgatctg cctaagatgt tcatcgagtc cgaccctggg 780 

ttcttttcca acgctattgt cgagggagct aagaagttcc ctaacaccga gttcgtgaag 84 0 

gtgaagggcc tccacttcag ccaggaggac gctccagatg aaatgggtaa gtacatcaag 900 

agcttcgtgg agcgcgtgct gaagaacgag cag 93 3 

<210> 22 
<211> 933 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 
p <400> 22 

yD atggcttcca aggtgtacga ccccgagcaa cgcaaacgca tgatcactgg gcctcagtgg 60 

ffl tgggctcgct gcaagcaaat gaacgtgctg gactccttca tcaactacta tgattccgag 12 0 

jp aagcacgccg agaacgccgt gatttttctg catggtaacg ctgcctccag ctacctgtgg 180 

gjfj aggcacgtcg tgcctcacat cgagcccgtg gctagatgca tcatccctga tctgatcgga 240 

%\ atgggtaagt ccggcaagag cgggaatggc tcatatcgcc tcctggatca ctacaagtac 3 00 

„j ctcaccgctt ggttcgagct gctgaacctt ccaaagaaaa tcatctttgt gggccacgac 360 

tggggggctt gtctggcctt tcactactcc tacgagcacc aagacaagat caaggccatc 420 

gtccatgctg agagtgtcgt ggacgtgatc gagtcctggg acgagtggcc tgacatcgag 480 

l_ gaggatatcg ccctgatcaa gagcgaagag ggcgagaaaa tggtgcttga gaataacttc 54 0 

D ttcgtcgaga ccatgctccc aagcaagatc atgcggaaac tggagcctga ggagttcgct 60 0 

fg gcctacctgg agccattcaa ggagaagggc gaggttagac ggcctaccct ctcctggcct 660 

ry cgcgagatcc ctctcgttaa gggaggcaag cccgacgtcg tccagattgt ccgcaactac 720 

aacgcctacc ttcgggccag cgacgatctg cctaagatgt tcatcgagtc cgaccctggg 780 

ttcttttcca acgctattgt cgagggagct aagaagttcc ctaacaccga gttcgtgaag 84 0 

~ gtgaagggcc tccacttcag ccaggaggac gctccagatg aaatgggtaa gtacatcaag 900 

^ agcttcgtgg agcgcgtgct gaagaacgag cag 933 

<210> 23 
<211> 543 
<212> PRT 

<213> Pyrophorus plagiophthalamus 
<400> 23 

Met Met Lys Arg Glu Lys Asn Val lie Tyr Gly Pro Glu Pro Leu His 

15 10 15 

Pro Leu Glu Asp Leu Thr Ala Gly Glu Met Leu Phe Arg Ala Leu Arg 

20 25 30 

Lys His Ser His Leu Pro Gin Ala Leu Val Asp Val Phe Gly Asp Glu 

35 40 45 

Ser Leu Ser Tyr Lys Glu Phe Phe Glu Ala Thr Cys Leu Leu Ala Gin 

50 55 60 

Ser Leu His Asn Cys Gly Tyr Lys Met Asn Asp Val Val Ser He Cys 
65 70 75 80 

Ala Glu Asn Asn Lys Arg Phe Phe He Pro He He Ala Ala Trp Tyr 
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He Gly Met He 
100 

Leu Cys Lys Val 
115 

Lys Asn He Leu 
130 

He Lys Arg He 
145 

Glu Ser Leu Pro 

Asn Phe Lys Pro 
180 

Leu Cys Ser Ser 
195 

His Gin Asn He 
210 

Gly Thr Gin Leu 
225 

Phe His Ala Phe 

Leu Arg Val He 
260 

Ala He Gin Asp 
275 

He Leu Phe Leu 
290 

Ser Leu Arg Glu 
305 

Ala Glu Val Ala 

Phe Gly Leu Thr 
340 

Glu Phe Lys Ser 
355 

Lys He Ala Asp 
370 

Gly Glu Leu Cys 
385 

Asn Val Glu Ala 

Ser Gly Asp Phe 
420 

Asp Arg Tyr Lys 
435 

Ala Glu Leu Glu 
450 

Ala Val Val Gly 
465 

Phe Val Val Lys 

Asp Tyr Leu Ala 
500 

Val Arg Phe Val 
515 

Arg Lys Glu Leu 
530 



85 

Val Ala Pro Val 

Met Gly He Ser 
120 

Asn Lys Val Leu 
135 

He He Leu Asp 
150 

Asn Phe He Ser 
165 

Leu His Tyr Asp 

Gly Thr Thr Gly 
200 

Cys Val Arg Leu 
215 

He Pro Gly Val 
230 

Gly Phe Ser He 
245 

Met Leu Arg Arg 

Tyr Glu Val Arg 
280 

Ser Lys Ser Pro 
295 

Leu Cys Cys Gly 
310 

Val Lys Arg Leu 
325 

Glu Ser Thr Ser 

Gly Ser Leu Gly 
360 

Arg Glu Thr Gly 
375 

Val Lys Gly Pro 
390 

Thr Lys Glu Ala 
405 

Gly Tyr Tyr Asp 

Glu Leu He Lys 
440 

Glu He Leu Leu 
455 

He Pro Asp Leu 
470 

Gin Pro Gly Lys 
485 

Glu Arg Val Ser 

Asp Ser He Pro 
520 

Leu Lys Gin Leu 
535 



90 

Asn Glu Ser Tyr 
105 

Lys Pro Gin He 

Glu Val Gin Ser 
140 

Thr Val Glu Asn 
155 

Arg Tyr Ser Asp 
170 

Pro Val Glu Gin 
185 

Leu Pro Lys Gly 

He His Ala Leu 
220 

Thr Val Leu Val 
235 

Asn Leu Gly Tyr 
250 

Phe Asp Gin Glu 
265 

Ser Val He Asn 

Leu Val Asp Lys 
300 

Ala Ala Pro Leu 
315 

Asn Leu Pro Gly 
330 

Ala Asn He His 
345 

Arg Val Thr Pro 

Lys Ala Leu Gly 
380 

Met Val Ser Lys 
395 

He Asp Asp Asp 
410 

Glu Asp Glu His 
425 

Tyr Lys Gly Ser 

Lys Asn Pro Cys 
460 

Glu Ala Gly Glu 
475 

Glu He Thr Ala 
490 

His Thr Lys Tyr 
505 

Arg Asn Val Thr 

Leu Glu Lys Ser 
540 



95 

He Pro Asp Glu 
110 

Val Phe Cys Thr 
125 

Arg Thr Asn Phe 

He His Gly Cys 
160 

Gly Asn He Ala 
175 

Val Ala Ala He 
190 

Val Met Gin Thr 
205 

Asp Pro Arg Ala 

Tyr Leu Pro Phe 
240 

Phe Met Val Gly 
255 

Ala Phe Leu Lys 
270 

Val Pro Ala He 
285 

Tyr Asp Leu Ser 

Ala Lys Glu Val 
320 

He Arg Cys Gly 
335 

Ser Leu Gly Asp 
350 

Leu Met Ala Ala 
365 

Pro Asn Gin Val 

Gly Tyr Val Asn 
400 

Gly Trp Leu His 
415 

Phe Tyr Val Val 
430 

Gin Val Ala Pro 
445 

He Arg Asp Val 

Leu Pro Ser Ala 
480 

Lys Glu Val Tyr 
495 

Leu Arg Gly Gly 
510 

Gly Lys He Thr 
525 

Ser Lys Leu 
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<210> 24 
<211> 542 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Sequence of clone YG#81-6G01 
<400> 24 

Met Met Lys Arg Glu Lys Asn Val lie Tyr Gly Pro Glu Pro Leu His 

15 10 15 

Pro Leu Glu Asp Leu Thr Ala Gly Glu Met Leu Phe Arg Ala Leu Arg 

20 25 30 

Lys His Ser His Leu Pro Gin Ala Leu Val Asp Val Val Gly Asp Glu 

35 40 45 

Ser Leu Ser Tyr Lys Glu Phe Phe Glu Ala Thr Val Leu Leu Ala Gin 

50 55 60 

Ser Leu His Asn Cys Gly Tyr Lys Met Asn Asp Val Val Ser lie Cys 
65 70 75 80 

Ala Glu Asn Asn Thr Arg Phe Phe He Pro Val He Ala Ala Trp Tyr 

85 90 95 

He Gly Met He Val Ala Pro Val Asn Glu Ser Tyr He Pro Asp Glu 
« 100 105 110 

D Leu Cys Lys Val Met Gly He Ser Lys Pro Gin He Val Phe Thr Thr 

<D 115 120 125 

fi Lys Asn He Leu Asn Lys Val Leu Glu Val Gin Ser Arg Thr Asn Phe 

J£ 130 135 140 

|fj He Lys Arg He He He Leu Asp Thr Val Glu Asn He His Gly Cys 

145 150 155 160 

Glu Ser Leu Pro Asn Phe He Ser Arg Tyr Ser Asp Gly Asn He Ala 

165 170 175 

Asn Phe Lys Pro Leu His Phe Asp Pro Val Glu Gin Val Ala Ala He 

180 185 190 

Leu Cys Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Met Gin Thr 

195 200 205 

His Gin Asn He Cys Val Arg Leu He His Ala Leu Asp Pro Arg Ala 
210 215 220 

gsj Gly Thr Gin Leu He Pro Gly Val Thr Val Leu Val Tyr Leu Pro Phe 

225 230 235 240 

Phe His Ala Phe Gly Phe Ser He Thr Leu Gly Tyr Phe Met Val Gly 

245 250 255 

Leu Arg Val He Met Phe Arg Arg Phe Asp Gin Glu Ala Phe Leu Lys 

260 265 270 

Ala He Gin Asp Tyr Glu Val Arg Ser Val He Asn Val Pro Ser Val 

275 280 285 

He Leu Phe Leu Ser Lys Ser Pro Leu Val Asp Lys Tyr Asp Leu Ser 

290 295 300 

Ser Leu Arg Glu Leu Cys Cys Gly Ala Ala Pro Leu Ala Lys Glu Val 
305 310 315 320 

Ala Glu Val Ala Ala Lys Arg Leu Asn Leu Pro Gly He Arg Cys Gly 

325 330 335 

Phe Gly Leu Thr Glu Ser Thr Ser Ala Asn He His Ser Leu Arg Asp 

340 345 350 

Glu Phe Lys Ser Gly Ser Leu Gly Arg Val Thr Pro Leu Met Ala Ala 

355 360 365 

Lys He Ala Asp Arg Glu Thr Gly Lys Ala Leu Gly Pro Asn Gin Val 

370 375 380 

Gly Glu Leu Cys He Lys Gly Pro Met Val Ser Lys Gly Tyr Val Asn 
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Asn 


Val 


Glu 


Ala 


Thr 


Lys 


Glu 


Ala 


He 


Asp 


Asp Asp Gly Trp 


Leu 


His 










405 










410 




415 




Ser 


Gly 


Asp 


Phe 


Gly Tyr 


Tyr 


Asp 


Glu 


Asp 


Glu His Phe Tyr 


Val 


Val 








420 










425 




430 






Asp 


Arg 


Tyr 


Lys 


Glu 


Leu 


lie 


Lys 


Tyr 


Lys 


Gly Ser Gin Val 


Ala 


Pro 






435 










440 






445 






Ala 


Glu 


Leu 


Glu 


Glu 


lie 


Leu 


Leu 


Lys 


Asn 


Pro Cys He Arg 


Asp 


Val 




450 










455 








460 






Ala 


Val 


Val 


Gly 


lie 


Pro 


Asp 


Leu 


Glu 


Ala 


Gly Glu Leu Pro 


Ser 


Ala 


465 










470 










475 




480 


Phe 


Val 


Val 


Lys 


Gin 


Pro 


Gly 


Lys 


Glu 


He 


Thr Ala Lys Glu 


Val 


Tyr 










485 










490 




495 




Asp 


Tyr 


Leu 


Ala 


Glu 


Arg 


Val 


Ser 


His 


Thr 


Lys Tyr Leu Arg 


Gly Gly 








500 










505 




510 






Val 


Arg 


Phe 


Val 


Asp 


Ser 


He 


Pro 


Arg 


Asn 


Val Thr Gly Lys 


He 


Thr 






515 










520 






525 






Arg 


Lys 


Glu 


Leu 


Leu 


Lys 


Gin 


Leu 


Leu 


Glu 


Lys Ala Gly Gly 








530 










535 








540 







<210> 25 

<211> 542 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Sequence of a synthetic luciferase 



<400> 25 
Met Met Lys Arg 
1 

Pro Leu Glu Asp 
20 

Lys His Ser His 
35 

Ser Leu Ser Tyr 
50 

Ser Leu His Asn 
65 

Ala Glu Asn Asn 

He Gly Met He 
100 

Leu Cys Lys Val 
115 

Lys Asn He Leu 
130 

He Lys Arg He 
145 

Glu Ser Leu Pro 

Asn Phe Lys Pro 
180 

Leu Cys Ser Ser 
195 

His Gin Asn He 
210 

Gly Thr Gin Leu 



Glu Lys Asn Val 
5 

Leu Thr Ala Gly 

Leu Pro Gin Ala 
40 

Lys Glu Phe Phe 
55 

Cys Gly Tyr Lys 
70 

Thr Arg Phe Phe 
85 

Val Ala Pro Val 

Met Gly He Ser 
120 

Asn Lys Val Leu 
135 

He He Leu Asp 
150 

Asn Phe He Ser 
165 

Leu His Phe Asp 

Gly Thr Thr Gly 
200 

Cys Val Arg Leu 
215 

He Pro Gly Val 



He Tyr Gly Pro 
10 

Glu Met Leu Phe 
25 

Leu Val Asp Val 

Glu Ala Thr Val 
60 

Met Asn Asp Val 
75 

He Pro Val He 
90 

Asn Glu Ser Tyr 
105 

Lys Pro Gin He 

Glu Val Gin Ser 
140 

Thr Val Glu Asn 
155 

Arg Tyr Ser Asp 
170 

Pro Val Glu Gin 
185 

Leu Pro Lys Gly 

He His Ala Leu 
220 

Thr Val Leu Val 



Glu Pro Leu His 
15 

Arg Ala Leu Arg 
30 

Val Gly Asp Glu 
45 

Leu Leu Ala Gin 

Val Ser He Cys 
80 

Ala Ala Trp Tyr 
95 

He Pro Asp Glu 
110 

Val Phe Thr Thr 
125 

Arg Thr Asn Phe 

He His Gly Cys 
160 

Gly Asn He Ala 
175 

Val Ala Ala He 
190 

Val Met Gin Thr 
205 

Asp Pro Arg Val 
Tyr Leu Pro Phe 
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225 230 
Phe His Ala Phe Gly Phe Ser lie Thr 
245 




235 240 
Leu Gly Tyr Phe Met Val Gly 
250 255 



Leu Arg Val He Met Phe Arg Arg Phe Asp Gin Glu Ala Phe Leu Lys 

260 265 270 

Ala He Gin Asp Tyr Glu Val Arg Ser Val He Asn Val Pro Ser Val 

275 280 285 

He Leu Phe Leu Ser Lys Ser Pro Leu Val Asp Lys Tyr Asp Leu Ser 

290 295 300 

Ser Leu Arg Glu Leu Cys Cys Gly Ala Ala Pro Leu Ala Lys Glu Val 
305 310 315 320 

Ala Glu Val Ala Ala Lys Arg Leu Asn Leu Pro Gly He Arg Cys Gly 

325 330 335 

Phe Gly Leu Thr Glu Ser Thr Ser Ala Asn He His Ser Leu Arg Asp 

340 345 350 

Glu Phe Lys Ser Gly Ser Leu Gly Arg Val Thr Pro Leu Met Ala Ala 

355 360 365 

Lys He Ala Asp Arg Glu Thr Gly Lys Ala Leu Gly Pro Asn Gin Val 

370 375 380 

Gly Glu Leu Cys He Lys Gly Pro Met Val Ser Lys Gly Tyr Val Asn 
385 390 395 400 

Asn Val Glu Ala Thr Lys Glu Ala He Asp Asp Asp Gly Trp Leu His 

405 410 415 

Ser Gly Asp Phe Gly Tyr Tyr Asp Glu Asp Glu His Phe Tyr Val Val 

420 425 430 

Asp Arg Tyr Lys Glu Leu He Lys Tyr Lys Gly Ser Gin Val Ala Pro 

435 440 445 

Ala Glu Leu Glu Glu He Leu Leu Lys Asn Pro Cys He Arg Asp Val 

450 455 460 

Ala Val Val Gly He Pro Asp Leu Glu Ala Gly Glu Leu Pro Ser Ala 
465 470 475 480 

Phe Val Val Lys Gin Pro Gly Lys Glu He Thr Ala Lys Glu Val Tyr 

485 490 495 

Asp Tyr Leu Ala Glu Arg Val Ser His Thr Lys Tyr Leu Arg Gly Gly 

500 505 510 

Val Arg Phe Val Asp Ser He Pro Arg Asn Val Thr Gly Lys He Thr 

515 520 525 

Arg Lys Glu Leu Leu Lys Gin Leu Leu Glu Lys Ala Gly Gly 
530 535 540 

<210> 26 
<211> 542 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 
<400> 26 

Met Met Lys Arg Glu Lys Asn Val He Tyr Gly Pro Glu Pro Leu His 

15 10 15 

Pro Leu Glu Asp Leu Thr Ala Gly Glu Met Leu Phe Arg Ala Leu Arg 

20 25 30 

Lys His Ser His Leu Pro Gin Ala Leu Val Asp Val Val Gly Asp Glu 

35 40 45 

Ser Leu Ser Tyr Lys Glu Phe Phe Glu Ala Thr Val Leu Leu Ala Gin 

50 55 60 

Ser Leu His Asn Cys Gly Tyr Lys Met Asn Asp Val Val Ser He Cys 
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65 

Ala Glu Asn Asn 

lie Gly Met He 
100 

Leu Cys Lys Val 
115 

Lys Asn He Leu 
130 

He Lys Arg He 
145 

Glu Ser Leu Pro 

Asn Phe Lys Pro 
180 

Leu Cys Ser Ser 
195 

His Gin Asn He 
210 

Gly Thr Gin Leu 
225 

Phe His Ala Phe 

Leu Arg Val He 
260 

Ala He Gin Asp 
275 

He Leu Phe Leu 
290 

Ser Leu Arg Glu 
305 

Ala Glu Val Ala 

Phe Gly Leu Thr 
340 

Glu Phe Lys Ser 
355 

Lys He Ala Asp 
370 

Gly Glu Leu Cys 
385 

Asn Val Glu Ala 

Ser Gly Asp Phe 
420 

Asp Arg Tyr Lys 
435 

Ala Glu Leu Glu 
450 

Ala Val Val Gly 
465 

Phe Val Val Lys 

Asp Tyr Leu Ala 
500 

Val Arg Phe Val 
515 

Arg Lys Glu Leu 



t 

Thr Arg Phe Phe 
85 

Val Ala Pro Val 

Met Gly He Ser 
120 

Asn Lys Val Leu 
135 

He He Leu Asp 
150 

Asn Phe He Ser 
165 

Leu His Phe Asp 

Gly Thr Thr Gly 
200 

Cys Val Arg Leu 
215 

He Pro Gly Val 
230 

Gly Phe Ser He 
245 

Met Phe Arg Arg 

Tyr Glu Val Arg 
280 

Ser Lys Ser Pro 
295 

Leu Cys Cys Gly 
310 

Ala Lys Arg Leu 
325 

Glu Ser Thr Ser 

Gly Ser Leu Gly 
360 

Arg Glu Thr Gly 
375 

He Lys Gly Pro 
390 

Thr Lys Glu Ala 
405 

Gly Tyr Tyr Asp 

Glu Leu He Lys 
440 

Glu He Leu Leu 
455 

He Pro Asp Leu 
470 

Gin Pro Gly Lys 
485 

Glu Arg Val Ser 

Asp Ser He Pro 
520 

Leu Lys Gin Leu 



75 

He Pro Val He 
90 

Asn Glu Ser Tyr 
105 

Lys Pro Gin He 

Glu Val Gin Ser 
140 

Thr Val Glu Asn 
155 

Arg Tyr Ser Asp 
170 

Pro Val Glu Gin 
185 

Leu Pro Lys Gly 

He His Ala Leu 
220 

Thr Val Leu Val 
235 

Thr Leu Gly Tyr 
250 

Phe Asp Gin Glu 
265 

Ser Val He Asn 

Leu Val Asp Lys 
300 

Ala Ala Pro Leu 
315 

Asn Leu Pro Gly 
330 

Ala Asn He His 
345 

Arg Val Thr Pro 

Lys Ala Leu Gly 
380 

Met Val Ser Lys 
395 

He Asp Asp Asp 
410 

Glu Asp Glu His 
425 

Tyr Lys Gly Ser 

Lys Asn Pro Cys 
460 

Glu Ala Gly Glu 
475 

Glu He Thr Ala 
490 

His Thr Lys Tyr 
505 

Arg Asn Val Thr 
Leu Glu Lys Ala 



80 

Ala Ala Trp Tyr 
95 

He Pro Asp Glu 
110 

Val Phe Thr Thr 
125 

Arg Thr Asn Phe 

He His Gly Cys 
160 

Gly Asn He Ala 
175 

Val Ala Ala He 
190 

Val Met Gin Thr 
205 

Asp Pro Arg Val 

Tyr Leu Pro Phe 
240 

Phe Met Val Gly 
255 

Ala Phe Leu Lys 
270 

Val Pro Ser Val 
285 

Tyr Asp Leu Ser 

Ala Lys Glu Val 
320 

He Arg Cys Gly 
335 

Ser Leu Arg Asp 
350 

Leu Met Ala Ala 
365 

Pro Asn Gin Val 

Gly Tyr Val Asn 
400 

Gly Trp Leu His 
415 

Phe Tyr Val Val 
430 

Gin Val Ala Pro 
445 

He Arg Asp Val 

Leu Pro Ser Ala 
480 

Lys Glu Val Tyr 
495 

Leu Arg Gly Gly 
510 

Gly Lys He Thr 
525 

Gly Gly 



19 



530 535 540 

<210> 27 
<211> 542 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 
<400> 27 

Met Met Lys Arg Glu Lys Asn Val He Tyr Gly Pro Glu Pro Leu His 

15 10 15 

Pro Leu Glu Asp Leu Thr Ala Gly Glu Met Leu Phe Arg Ala Leu Arg 

20 25 30 

Lys His Ser His Leu Pro Gin Ala Leu Val Asp Val Val Gly Asp Glu 

35 40 45 

Ser Leu Ser Tyr Lys Glu Phe Phe Glu Ala Thr Val Leu Leu Ala Gin 

50 55 60 

Ser Leu His Asn Cys Gly Tyr Lys Met Asn Asp Val Val Ser He Cys 
65 70 75 80 

Ala Glu Asn Asn Thr Arg Phe Phe He Pro Val He Ala Ala Trp Tyr 

85 90 95 

He Gly Met He Val Ala Pro Val Asn Glu Ser Tyr He Pro Asp Glu 

100 105 110 

Leu Cys Lys Val Met Gly He Ser Lys Pro Gin He Val Phe Thr Thr 

115 120 125 

Lys Asn He Leu Asn Lys Val Leu Glu Val Gin Ser Arg Thr Asn Phe 

130 135 140 

He Lys Arg He He He Leu Asp Thr Val Glu Asn He His Gly Cys 
145 150 155 160 

Glu Ser Leu Pro Asn Phe He Ser Arg Tyr Ser Asp Gly Asn He Ala 

165 170 175 

Asn Phe Lys Pro Leu His Phe Asp Pro Val Glu Gin Val Ala Ala He 

180 185 190 

Leu Cys Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Met Gin Thr 

195 200 205 

His Gin Asn He Cys Val Arg Leu He His Ala Leu Asp Pro Arg Val 

210 215 220 

Gly Thr Gin Leu He Pro Gly Val Thr Val Leu Val Tyr Leu Pro Phe 
225 230 235 240 

Phe His Ala Phe Gly Phe Ser He Thr Leu Gly Tyr Phe Met Val Gly 

245 250 255 

Leu Arg Val He Met Phe Arg Arg Phe Asp Gin Glu Ala Phe Leu Lys 

260 265 270 

Ala He Gin Asp Tyr Glu Val Arg Ser Val He Asn Val Pro Ser Val 

275 280 285 

He Leu Phe Leu Ser Lys Ser Pro Leu Val Asp Lys Tyr Asp Leu Ser 

290 295 300 

Ser Leu Arg Glu Leu Cys Cys Gly Ala Ala Pro Leu Ala Lys Glu Val 
305 310 315 320 

Ala Glu Val Ala Ala Lys Arg Leu Asn Leu Pro Gly He Arg Cys Gly 

325 330 335 

Phe Gly Leu Thr Glu Ser Thr Ser Ala Asn He His Ser Leu Arg Asp 

340 345 350 

Glu Phe Lys Ser Gly Ser Leu Gly Arg Val Thr Pro Leu Met Ala Ala 

355 360 365 

Lys lie Ala Asp Arg Glu Thr Gly Lys Ala Leu Gly Pro Asn Gin Val 



20 



370 375 380 



Gly 


Glu 


Leu 


Cys 


He 


Lys 


Gly 


Pro 


Met 


Val 


Ser 


Lys 


Gly 


Tyr 


Val 


Asn 


385 










390 










395 










400 


Asn 


Val 


Glu 


Ala 


Thr 
405 


Lys 


Glu 


Ala 


He 


Asp 
410 


Asp 


Asp 


Gly 


Trp 


Leu 
415 


His 


Ser 


Gly 


Asp 


Phe Gly 


Tyr 


Tyr 


Asp 


Glu 


Asp 


Glu 


His 


Phe 


Tyr 


Val 


Val 








420 










425 










430 






Asp 


Arg 


Tyr 
435 


Lys 


Glu 


Leu 


He 


Lys 
440 


Tyr 


Lys 


Gly 


Ser 


Gin 
445 


Val 


Ala 


Pro 


Ala 


Glu 
450 


Leu 


Glu 


Glu 


He 


Leu 
455 


Leu 


Lys 


Asn 


Pro 


Cys 
460 


He 


Arg 


Asp 


Val 


Ala 


Val 


Val 


Gly 


He 


Pro 


Asp 


Leu 


Glu 


Ala 


Gly 


Glu 


Leu 


Pro 


Ser 


Ala 


465 










470 










475 










480 


Phe 


Val 


Val 


Lys 


Gin 
485 


Pro 


Gly 


Lys 


Glu 


He 
490 


Thr 


Ala 


Lys 


Glu 


Val 
495 


Tyr 


Asp 


Tyr 


Leu 


Ala 
500 


Glu 


Arg 


Val 


Ser 


His 
505 


Thr 


Lys 


Tyr 


Leu 


Arg 
510 


Gly 


Gly 


Val 


Arg 


Phe 
515 


Val 


Asp 


Ser 


He 


Pro 
520 


Arg 


Asn 


Val 


Thr 


Gly 
525 


Lys 


He 


Thr 


Arg 


Lys 
530 


Glu 


Leu 


Leu 


Lys 


Gin 
535 


Leu 


Leu 


Glu 


Lys 


Ala 
540 


Gly 


Gly 







<210> 28 
<211> 542 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Sequence of a synthetic luciferase 



<400> 28 
Met Met Lys Arg 
1 

Pro Leu Glu Asp 
20 

Lys His Ser His 
35 

Ser Leu Ser Tyr 
50 

Ser Leu His Asn 
65 

Ala Glu Asn Asn 

He Gly Met He 
100 

Leu Cys Lys Val 
115 

Lys Asn He Leu 
130 

He Lys Arg lie 
145 

Glu Ser Leu Pro 

Asn Phe Lys Pro 
180 

Leu Cys Ser Ser 
195 

His Gin Asn He 



Glu Lys Asn Val 
5 

Leu Thr Ala Gly 

Leu Pro Gin Ala 
40 

Lys Glu Phe Phe 
55 

Cys Gly Tyr Lys 
70 

Thr Arg Phe Phe 
85 

Val Ala Pro Val 

Met Gly He Ser 
120 

Asn Lys Val Leu 
135 

He He Leu Asp 
150 

Asn Phe He Ser 
165 

Leu His Phe Asp 

Gly Thr Thr Gly 
200 

Cys Val Arg Leu 



He Tyr Gly Pro 
10 

Glu Met Leu Phe 
25 

Leu Val Asp Val 

Glu Ala Thr Val 
60 

Met Asn Asp Val 
75 

He Pro Val He 
90 

Asn Glu Ser Tyr 
105 

Lys Pro Gin lie 

Glu Val Gin Ser 
140 

Thr Val Glu Asn 
155 

Arg Tyr Ser Asp 
170 

Pro Val Glu Gin 
185 

Leu Pro Lys Gly 
He His Ala Leu 



Glu Pro Leu His 
15 

Arg Ala Leu Arg 
30 

Val Gly Asp Glu 
45 

Leu Leu Ala Gin 

Val Ser He Cys 
80 

Ala Ala Trp Tyr 
95 

He Pro Asp Glu 
110 

Val Phe Thr Thr 
125 

Arg Thr Asn Phe 

He His Gly Cys 
160 

Gly Asn He Ala 
175 

Val Ala Ala He 
190 

Val Met Gin Thr 
205 

Asp Pro Arg Val 



21 





210 








215 










220 










Gly 


Thr 


Gin 


Leu He 


Pro 


Gly 


Val 


Thr 


Val 


Leu 


Val 


Tyr 


Leu 


Pro 


Phe 


225 








230 










235 










240 


Phe 


His 


Ala Phe Gly Phe 


Ser 


He 


Thr 


Leu 


Gly 


Tyr 


Phe 


Met 


Val 


Gly 








245 










250 










255 




Leu 


Arg 


Val 


He Met 


Phe 


Arg 


Arg 


Phe 


Asp 


Gin 


Glu 


Ala 


Phe 


Leu 


Lys 








260 








265 










270 






Ala 


He 


Gin Asp Tyr 


Glu 


Val 


Arg 


Ser 


Val 


lie 


Asn 


Val 


Pro 


Ser 


Val 






275 








280 










285 








He 


Leu 


Phe 


Leu Ser 


Lys 


Ser 


Pro 


Leu 


Val 


Asp 


Lys 


Tyr 


Asp 


Leu 


Ser 




290 








295 










300 










Ser 


Leu 


Arg 


Glu Leu 


Cys 


Cys 


Gly 


Ala 


Ala 


Pro 


Leu 


Ala 


Lys 


Glu 


Val 


305 








310 










315 










320 


Ala 


Glu 


Val 


Ala Ala 


Lys 


Arg 


Leu 


Asn 


Leu 


Pro 


Gly 


lie 


Arg 


Cys 


Gly 








325 










330 










335 




Phe 


Gly 


Leu 


Thr Glu 


Ser 


Thr 


Ser 


Ala 


Asn 


lie 


His 


Ser 


Leu 


Arg 


Asp 








340 








345 










350 






Glu 


Phe 


Lys 


Ser Gly Ser 


Leu 


Gly 


Arg 


Val 


Thr 


Pro 


Leu 


Met 


Ala 


Ala 






355 








360 










365 








Lys 


He 


Ala 


Asp Arg 


Glu 


Thr 


Gly 


Lys 


Ala 


Leu 


Gly 


Pro 


Asn 


Gin 


Val 




370 








375 










380 










Gly 


Glu 


Leu 


Cys He 


Lys 


Gly 


Pro 


Met 


Val 


Ser 


Lys 


Gly 


Tyr 


Val 


Asn 


385 








390 










395 










400 


Asn 


Val 


Glu 


Ala Thr 


Lys 


Glu 


Ala 


He 


Asp 


Asp 


Asp 


Gly 


Trp 


Leu 


His 








405 










410 










415 




Ser 


Gly 


Asp 


Phe Gly Tyr 


Tyr 


Asp 


Glu 


Asp 


Glu 


His 


Phe 


Tyr 


Val 


Val 








420 








425 










430 






Asp 


Arg 


Tyr 


Lys Glu 


Leu 


lie 


Lys 


Tyr 


Lys 


Gly 


Ser 


Gin 


Val 


Ala 


Pro 






435 








440 










445 








Ala 


Glu 


Leu 


Glu Glu 


He 


Leu 


Leu 


Lys 


Asn 


Pro 


Cys 


He 


Arg 


Asp 


Val 




450 








455 










460 










Ala 


Val 


Val 


Gly He 


Pro 


Asp 


Leu 


Glu 


Ala 


Gly 


Glu 


Leu 


Pro 


Ser 


Ala 


465 








470 










475 










480 


Phe 


Val 


Val 


Lys Gin 


Pro 


Gly 


Lys 


Glu 


lie 


Thr 


Ala 


Lys 


Glu 


Val 


Tyr 








485 










490 










495 




Asp 


Tyr 


Leu Ala Glu Arg 


Val 


Ser 


His 


Thr 


Lys 


Tyr 


Leu 


Arg 


Gly 


Gly 








500 








505 










510 






Val 


Arg 


Phe 


Val Asp 


Ser 


He 


Pro 


Arg 


Asn 


Val 


Thr 


Gly 


Lys 


lie 


Thr 






515 








520 










525 








Arg 


Lys 


Glu 


Leu Leu 


Lys 


Gin 


Leu 


Leu 


Glu 


Lys 


Ala 


Gly 


Gly 








530 








535 










540 











<210> 29 
<211> 542 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic lucif erase 
<400> 29 

Met Met Lys Arg Glu Lys Asn Val He Tyr Gly Pro Glu Pro Leu His 

15 10 15 

Pro Leu Glu Asp Leu Thr Ala Gly Glu Met Leu Phe Arg Ala Leu Arg 

20 25 30 

Lys His Ser His Leu Pro Gin Ala Leu Val Asp Val Val Gly Asp Glu 

35 40 45 

Ser Leu Ser Tyr Lys Glu Phe Phe Glu Ala Thr Val Leu Leu Ala Gin 



22 





50 










55 










60 










Ser 


Leu 


His 


Asn 


Cys 


Gly 


Tyr 


Lys 


Met 


Asn 


Asp 


Val 


Val 


Ser 


lie 


Cys 


65 










70 










75 










80 


Ala 


Glu 


Asn 


Asn 


Thr 


Arg 


Phe 


Phe 


lie 


Pro 


Val 


lie 


Ala 


Ala 


Trp 


Tyr 










85 










90 










95 




He 


Gly 


Met 


He 


Val 


Ala 


Pro 


Val 


Asn 


Glu 


Ser 


Tyr 


He 


Pro 


Asp 


Glu 








100 










105 










110 






Leu 


Cys 


Lys 


Val 


Met 


Gly 


He 


Ser 


Lys 


Pro 


Gin 


lie 


Val 


Phe 


Thr 


Thr 






115 










120 










125 








Lys 


Asn 


lie 


Leu 


Asn 


Lys 


Val 


Leu 


Glu 


Val 


Gin 


Ser 


Arg 


Thr 


Asn 


Phe 




130 










135 










140 










He 


Lys 


Arg 


He 


He 


He 


Leu 


Asp 


Thr 


Val 


Glu 


Asn 


lie 


His 


Gly 


Cys 


145 










150 










155 










160 


Glu 


Ser 


Leu 


Pro 


Asn 


Phe 


He 


Ser 


Arg 


Tyr 


Ser 


Asp 


Gly 


Asn 


lie 


Ala 










165 










170 










175 




Asn 


Phe 


Lys 


Pro 


Leu 


His 


Phe 


Asp 


Pro 


Val 


Glu 


Gin 


Val 


Ala 


Ala 


lie 








180 










185 










190 






Leu 


Cys 


Ser 


Ser 


Gly 


Thr 


Thr 


Gly 


Leu 


Pro 


Lys 


Gly 


Val 


Met 


Gin 


Thr 






195 










200 










205 








His 


Gin 


Asn 


He 


Cys 


Val 


Arg 


Leu 


lie 


His 


Ala 


Leu 


Asp 


Pro 


Arg 


Val 




210 










215 










220 










Gly 


Thr 


Gin 


Leu 


He 


Pro 


Gly 


Val 


Thr 


Val 


Leu 


Val 


Tyr 


Leu 


Pro 


Phe 


225 










230 










235 










240 


Phe 


His 


Ala 


Phe 


Gly 


Phe 


Ser 


lie 


Thr 


Leu 


Gly 


Tyr 


Phe 


Met 


Val 


Gly 










245 










250 










255 




Leu 


Arg 


Val 


He 


Met 


Phe 


Arg 


Arg 


Phe 


Asp 


Gin 


Glu 


Ala 


Phe 


Leu 


Lys 








260 










265 










270 






Ala 


He 


Gin 


Asp 


Tyr 


Glu 


Val 


Arg 


Ser 


Val 


lie 


Asn 


Val 


Pro 


Ser 


Val 






275 










280 










285 








He 


Leu 


Phe 


Leu 


Ser 


Lys 


Ser 


Pro 


Leu 


Val 


Asp 


Lys 


Tyr 


Asp 


Leu 


Ser 




290 










295 










300 










Ser 


Leu 


Arg 


Glu 


Leu 


Cys 


Cys 


Gly 


Ala 


Ala 


Pro 


Leu 


Ala 


Lys 


Glu 


Val 


305 










310 










315 










320 


Ala 


Glu 


Val 


Ala 


Ala 


Lys 


Arg 


Leu 


Asn 


Leu 


Pro 


Gly 


lie 


Arg 


Cys 


Gly 










325 










330 










335 




Phe 


Gly 


Leu 


Thr 


Glu 


Ser 


Thr 


Ser 


Ala 


Asn 


lie 


His 


Ser 


Leu 


Arg 


Asp 








340 










345 










350 






Glu 


Phe 


Lys 


Ser 


Gly 


Ser 


Leu 


Gly 


Arg 


Val 


Thr 


Pro 


Leu 


Met 


Ala 


Ala 






355 










360 










365 








Lys 


He 


Ala 


Asp 


Arg 


Glu 


Thr 


Gly 


Lys 


Ala 


Leu 


Gly 


Pro 


Asn 


Gin 


Val 




370 










375 










380 










Gly 


Glu 


Leu 


Cys 


He 


Lys 


Gly 


Pro 


Met 


Val 


Ser 


Lys 


Gly 


Tyr 


Val 


Asn 


385 










390 










395 










400 


Asn 


Val 


Glu 


Ala 


Thr 


Lys 


Glu 


Ala 


lie 


Asp 


Asp 


Asp 


Gly 


Trp 


Leu 


His 










405 










410 










415 




Ser 


Gly 


Asp 


Phe 


Gly 


Tyr 


Tyr 


Asp 


Glu 


Asp 


Glu 


His 


Phe 


Tyr 


Val 


Val 








420 










425 










430 






Asp 


Arg 


Tyr 


Lys 


Glu 


Leu 


lie 


Lys 


Tyr 


Lys 


Gly 


Ser 


Gin 


Val 


Ala 


Pro 






435 










440 










445 








Ala 


Glu 


Leu 


Glu 


Glu 


He 


Leu 


Leu 


Lys 


Asn 


Pro 


Cys 


lie 


Arg 


Asp 


Val 




450 










455 










460 










Ala 


Val 


Val 


Gly 


He 


Pro 


Asp 


Leu 


Glu 


Ala 


Gly 


Glu 


Leu 


Pro 


Ser 


Ala 


465 










470 










475 










480 


Phe 


Val 


Val 


Lys 


Gin 


Pro 


Gly 


Lys 


Glu 


He 


Thr 


Ala 


Lys 


Glu 


Val 


Tyr 










485 










490 










495 




Asp 


Tyr 


Leu 


Ala 


Glu 


Arg 


Val 


Ser 


His 


Thr 


Lys 


Tyr 


Leu 


Arg 


Gly 


Gly 








500 










505 










510 






Val 


Arg 


Phe 


Val 


Asp 


Ser 


lie 


Pro 


Arg 


Asn 


Val 


Thr 


Gly 


Lys 


lie 


Thr 



23 



m 



515 520 525 

Arg Lys Glu Leu Leu Lys Gin Leu Leu Glu Lys Ala Gly Gly 
530 535 540 

<210> 30 
<211> 542 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 
<400> 30 

Met Met Lys Arg Glu Lys Asn Val lie Tyr Gly Pro Glu Pro Leu His 

15 10 15 

Pro Leu Glu Asp Leu Thr Ala Gly Glu Met Leu Phe Arg Ala Leu Arg 

20 25 30 

Lys His Ser His Leu Pro Gin Ala Leu Val Asp Val Val Gly Asp Glu 

35 40 45 

Asn Leu Ser Tyr Lys Glu Phe Phe Glu Ala Thr Val Leu Leu Ala Gin 

50 55 60 

Ser Leu His Asn Cys Gly Tyr Lys Met Asn Asp Val Val Ser He Cys 
65 70 75 80 

Ala Glu Asn Asn Thr Arg Phe Phe He Pro Val He Ala Ala Trp Tyr 

85 90 95 

He Gly Met He Val Ala Pro Val Asn Glu Ser Tyr He Pro Asp Glu 

100 105 HO 

Leu Cys Lys Val Met Gly He Ser Lys Pro Gin He Val Phe Thr Thr 
115 120 125 

^ Lys Asn He Leu Asn Lys Val Leu Glu Val Gin Ser Arg Thr Asn Phe 

U 130 135 140 

(P He Lys Arg lie lie lie Leu Asp Thr Val Glu Asn lie His Gly Cys 

145 150 155 160 

□ Glu Ser Leu Pro Asn Phe He Ser Arg Tyr Ser Asp Gly Asn He Ala 

m 165 170 175 

m Asn Phe Lys Pro Leu His Phe Asp Pro Val Glu Gin Val Ala Ala He 

180 185 190 

jfc Leu Cys Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Met Gin Thr 

U 195 200 205 

0 His Gin Asn He Cys Val Arg Leu lie His Ala Leu Asp Pro Arg Val 

210 215 220 

Gly Thr Gin Leu He Ser Gly Val Thr Val Leu Val Tyr Leu Pro Phe 
225 230 235 240 

Phe His Ala Phe Gly Phe Ser He Thr Leu Gly Tyr Phe Met Val Gly 

245 250 255 

Leu Arg Val lie Met Phe Arg Arg Phe Asp Gin Glu Ala Phe Leu Lys 

260 265 270 

Ala He Gin Asp Tyr Glu Val Arg Ser Val lie Asn Val Pro Ser Val 

275 280 285 

He Leu Phe Leu Ser Lys Ser Pro Leu Val Asp Lys Tyr Asp Leu Ser 

290 295 300 

Ser Leu Arg Glu Leu Cys Cys Gly Ala Ala Pro Leu Ala Lys Glu Val 
305 310 315 320 

Ala Glu Val Ala Ala Lys Arg Leu Asn Leu Pro Gly lie Arg Cys Gly 

325 330 335 

Phe Gly Leu Thr Glu Ser Thr Ser Ala Asn lie His Ser Leu Arg Asp 

340 345 350 

Glu Phe Lys Ser Gly Ser Leu Gly Arg Val Thr Pro Leu Met Ala Ala 



24 







355 










360 










365 








Lys 


He 


Ala Asp Arg 


Glu 


Thr 


Gly. 


Lys 


Ala 


Leu 


Gly 


Pro 


Asn 


Gin 


Val 




370 










375 










380 










Gly 


Glu 


Leu 


Cys 


He 


Lys 


Gly 


Pro 


Met 


Val 


Ser 


Lys 


Gly 


Tyr 


Val 


Asn 


385 










390 










395 










400 


Asn 


Val 


Glu 


Ala 


Thr 
405 


Lys 


Glu 


Ala 


He 


Asp 
410 


Asp 


Asp 


Gly 


Trp 


Leu 
415 


His 


Ser 


Gly 


Asp 


Phe 
420 


Gly 


Tyr 


Tyr 


Asp 


Glu 
425 


Asp 


Glu 


His 


Phe 


Tyr 
430 


Val 


Val 


Asp 


Arg 


Tyr 
435 


Lys 


Glu 


Leu 


He 


Lys 
440 


Tyr 


Lys 


Gly 


Ser 


Gin 
445 


Val 


Ala 


Pro 


Ala 


Glu 
450 


Leu 


Glu 


Glu 


He 


Leu 
455 


Leu 


Lys 


Asn 


Pro 


Cys 
460 


He 


Arg 


Asp 


Val 


Ala 


Val 


Val Gly He 


Pro 


Asp 


Leu 


Glu 


Ala 


Gly 


Glu 


Leu 


Pro 


Ser 


Ala 


465 










470 










475 










480 


Phe 


Val 


Val 


Lys 


Gin 


Pro Gly 


Lys 


Glu 


He 


Thr 


Ala 


Lys 


Glu 


Val 


Tyr 










485 










490 










495 




Asp 


Tyr 


Leu 


Ala 
500 


Glu 


Arg 


Val 


Ser 


His 
505 


Thr 


Lys 


Tyr 


Leu 


Arg 
510 


Gly 


Gly 


Val 


Arg 


Phe 
515 


Val 


Asp 


Ser 


lie 


Pro 
520 


Arg 


Asn 


Val 


Thr 


Gly 
525 


Lys 


lie 


Thr 


Arg 


Lys 
530 


Glu 


Leu 


Leu 


Lys 


Gin 
535 


Leu 


Leu 


Glu 


Lys 


Ala 
540 


Gly 


Gly 







<210> 31 

<211> 542 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Sequence of a synthetic luciferase 



<400> 31 
Met Met Lys Arg 
1 

Pro Leu Glu Asp 
20 

Lys His Ser His 
35 

Ser Leu Ser Tyr 
50 

Ser Leu His Asn 
65 

Ala Glu Asn Asn 

He Gly Met lie 
100 

Leu Cys Lys Val 
115 

Lys Asn lie Leu 
130 

He Lys Arg He 
145 

Glu Ser Leu Pro 

Asn Phe Lys Pro 
180 

Leu Cys Ser Ser 



Glu Lys Asn Val 
5 

Leu Thr Ala Gly 

Leu Pro Gin Ala 
40 

Lys Glu Phe Phe 
55 

Cys Gly Tyr Lys 
70 

Thr Arg Phe Phe 
85 

Val Ala Pro Val 

Met Gly lie Ser 
120 

Asn Lys Val Leu 
135 

He He Leu Asp 
150 

Asn Phe He Ser 
165 

Leu His Phe Asp 
Gly Thr Thr Gly 



He Tyr Gly Pro 
10 

Glu Met Leu Phe 
25 

Leu Val Asp Val 

Glu Ala Thr Val 
60 

Met Asn Asp Val 
75 

He Pro Val lie 
90 

Asn Glu Ser Tyr 
105 

Lys Pro Gin lie 

Glu Val Gin Ser 
140 

Thr Val Glu Asn 
155 

Arg Tyr Ser Asp 
170 

Pro Val Glu Gin 
185 

Leu Pro Lys Gly 



Glu Pro Leu His 
15 

Arg Ala Leu Arg 
30 

Val Gly Asp Glu 
45 

Leu Leu Ala Gin 

Val Ser He Cys 
80 

Ala Ala Trp Tyr 
95 

He Pro Asp Glu 
110 

Val Phe Thr Thr 
125 

Arg Thr Asn Phe 

He His Gly Cys 
160 

Gly Asn lie Ala 
175 

Val Ala Ala lie 
190 

Val Met Gin Thr 



25 







195 










200 










205 








His 


Gin 


Asn 


He 


Cys 


Val 


Arg 


Leu 


lie 


His 


Ala 


Leu 


Asp 


Pro 


Arg 


Val 




210 










215 










220 










Gly 


Thr 


Gin 


Leu 


He 


Pro 


Gly 


Val 


Thr 


Val 


Leu 


Val 


Tyr 


Leu 


Pro 


Phe 


225 










230 










235 










240 


Phe 


His 


Ala 


Phe 


Gly 


Phe 


Ser 


He 


Thr 


Leu 


Gly 


Tyr 


Phe 


Met 


Val 


Gly 










245 










250 










255 




Leu 


Arg 


Val 


He 


Met 


Phe 


Arg 


Arg 


Phe 


Asp 


Gin 


Glu 


Ala 


Phe 


Leu 


Lys 








260 










265 










270 






Ala 


He 


Gin Asp 


Tyr 


Glu 


Val 


Arg 


Ser 


Val 


lie 


Asn 


Val 


Pro 


Ser 


Val 






275 










280 










285 








He 


Leu 


Phe 


Leu 


Ser 


Lys 


Ser 


Pro 


Leu 


Val 


Asp 


Lys 


Tyr 


Asp 


Leu 


Ser 




290 










295 










300 










Ser 


Leu 


Arg 


Glu 


Leu 


Cys 


Cys 


Gly 


Ala 


Ala 


Pro 


Leu 


Ala 


Lys 


Glu 


Val 


305 










310 










315 










320 


Ala 


Glu 


Val 


Ala 


Ala 


Lys 


Arg 


Leu 


Asn 


Leu 


Pro 


Gly 


He 


Arg 


Cys 


Gly 










325 










330 










335 




Phe 


Gly 


Leu 


Thr 


Glu 


Ser 


Thr 


Ser 


Ala 


Asn 


lie 


His 


Ser 


Leu 


Arg 


Asp 








340 










345 










350 






Glu 


Phe 


Lys 


Ser Gly 


Ser 


Leu 


Gly 


Arg 


Val 


Thr 


Pro 


Leu 


Met 


Ala 


Ala 






355 










360 










365 








Lys 


He 


Ala Asp Arg 


Glu 


Thr 


Gly 


Lys 


Ala 


Leu 


Gly 


Pro 


Asn 


Gin 


Val 




370 










375 










380 










Gly 


Glu 


Leu 


Cys 


He 


Lys 


Gly 


Pro 


Met 


Val 


Ser 


Lys 


Gly 


Tyr 


Val 


Asn 


385 










390 










395 










400 


Asn 


Val 


Glu 


Ala 


Thr 


Lys 


Glu 


Ala 


He 


Asp 


Asp 


Asp 


Gly 


Trp 


Leu 


His 










405 










410 










415 




Ser 


Gly 


Asp 


Phe 


Gly 


Tyr 


Tyr 


Asp 


Glu 


Asp 


Glu 


His 


Phe 


Tyr 


Val 


Val 








420 










425 










430 






Asp 


Arg 


Tyr 


Lys 


Glu 


Leu 


He 


Lys 


Tyr 


Lys 


Gly 


Ser 


Gin 


Val 


Ala 


Pro 






435 










440 










445 








Ala 


Glu 


Leu 


Glu 


Glu 


He 


Leu 


Leu 


Lys 


Asn 


Pro 


Cys 


He 


Arg 


Asp 


Val 




450 










455 










460 










Ala 


Val 


Val 


Gly 


He 


Pro Asp 


Leu 


Glu 


Ala 


Gly 


Glu 


Leu 


Pro 


Ser 


Ala 


465 










470 










475 










480 


Phe 


Val 


Val 


Lys 


Gin 


Pro Gly 


Lys 


Glu 


lie 


Thr 


Ala 


Lys 


Glu 


Val 


Tyr 










485 










490 










495 




Asp 


Tyr 


Leu 


Ala 


Glu 


Arg Val 


Ser 


His 


Thr 


Lys 


Tyr 


Leu 


Arg 


Gly 


Gly 








500 










505 










510 






Val 


Arg 


Phe 


Val 


Asp 


Ser 


lie 


Pro 


Arg 


Asn 


Val 


Thr 


Gly 


Lys 


lie 


Thr 






515 










520 










525 








Arg 


Lys 


Glu 


Leu 


Leu 


Lys 


Gin 


Leu 


Leu 


Glu 


Lys 


Ala 


Gly 


Gly 








530 










535 










540 











<210> 32 
<211> 542 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 
<400> 32 

Met Met Lys Arg Glu Lys Asn Val He Tyr Gly Pro Glu Pro Leu His 

15 10 15 

Pro Leu Glu Asp Leu Thr Ala Gly Glu Met Leu Phe Arg Ala Leu Arg 

20 25 30 

Lys His Ser His Leu Pro Gin Ala Leu Val Asp Val Val Gly Asp Glu 



26 



35 40 45 





Ser 


Leu 

D U 


Ser 


Tyr 


Lys 


Glu 


Phe 


Phe 


Glu 


Ala 


Thr 


Val 
60 


Leu 


Leu 


Ala 


Gin 




Ser 


Leu 


His 


Asn 


Cys 


Gly 


Tyr 


Lys 


Met 


Asn 


Asp 


Val 


Val 


Ser 


He 


Cys 




d b 










n n 

/ u 




















80 




Ala 


Glu 


Asn 


Asn 


Thr 

Q R 
O -3 


Arg 


Phe 


Phe 


He 


Pro 

-7 U 


Val 


He 


Ala 


Ala 


Trp 
95 


Tyr 




lie 






T 1 ~ 
lie 

i oo 


Val 


Ala 


Pro 


Val 


Asn 
105 


Glu 


Ser 


Tvr 

x y x 


He 


Pro 
110 


Asp 


Glu 




Leu 


Cys 


Lys 

1 1 c 
11 D 


Val 


Met 


Gly 


He 


Ser 
12 0 


Lys 


Pro 


Gin 


lie 


Val 
125 


Phe 


Thr 


Thr 




Lys 


Asn 


He 


Leu 


Asn 


Lys 


Val 

X D D 


Leu 


Glu 


Val 


Gin 


Ser 
140 


Arg 


Thr 


Asn 


Phe 




He 


Lys 


Arg 


He 


He 


He 


Leu 


Asp 


Thr 


Val 


Glu 


Asn 


He 


His 


Gly 


Cys 




1 A C 










i ro 

1DU 










155 










160 




Glu 


Ser 


Leu 


Pro 


Asn 
loo 


Phe 


He 


Ser 


Arg 


Tyr 
i 7 0 


Ser 


Asp 


Gly 


Asn 


He 
175 


Ala 




Asn 


rne 


Lys 


Pro 

i on 

lo U 


Leu 


ill S 






riu 

1 OC 

X O D 


v d x 


VJX u. 


Gin 


Val 


Ala 
190 


Ala 


He 




Leu 


Cys 


Cot" 

1 -?o 


Cp v- 
OCI 


oiy 




TVi t 


Gly 
2 00 


Leu 


Pro 


Lys 


Gly 


Val 
205 


Met 


Gin 


Thr 




nio 


m n 

OTA 


7\ q n 


Tip 

X X C 




Val 


9 1 R 


Leu 


He 


His 


Ala 


Leu 
220 


Asp 


Pro 


Arq 


Tvr 




o x y 


Thy 
i nx 




Leu 


He 


Pro 


Gly 


Val 


Thr 


Val 


Leu 


Val 


Tvr 


Leu 


Pro 


Phe 


TO? 


one 










Z Ju 










235 










240 


Eb a 


DVio 


Una 
Il-L fa 


Ala 
M.X ct 


rr LLC 




rue 


nx o 


He 


Thr 


Leu 


Gly 


Tvr 

±y i. 


Phe 


Met 


Val 


Glv 












9 A R 
Z *fc D 




















255 




I n 


Leu 


Arg 


Veil 


Tic, 

lie 


1 V 1C L. 


Php 

xrXIC 






Phe 


Asp 


Gin 


Glu 


Ala 


Phe 


Leu 


Lys 


fas 








9 £n 










265 










270 






Al a. 


lie 


uin 


Asp 


iyr 


VjIU 


v d x 




Ser 


Val 


He 


Asn 


Val 


Pro 


Ser 


Val 


01 






one 










9 










2 85 








Tift 
IIS 


Leu 


flic 


Leu 


Cor 
OCi 




uCJ. 


DrA 
IT -L \-> 


Leu 


Val 


Asp 


Lys 


Tvr 

iy x 


Asp 


Leu 


Ser 






o on 
z r u 










Z -7 J 










300 










o 


Ser 


Leu 


Arg 


Glu 


Leu 


Cys 


Cys 


Gly 


Ala 


Ala 


Pro 


Leu 


Ala 


Lys 


Glu 


Val 




7 o c; 

J V J 




















315 










320 


» =br 


Ala 


Glu 


Val 


Ala 


Ala 


Lys 


Arg 


Leu 


Asn 


Leu 


Pro 


Gly 


He 


Arg 


Cys 


Gly 












1 9 R 










no 










335 




Q 


i-xie 




XI C u. 


1 11X 


vJ X Li 




Thr 


Ser 


Ala 


He 


He 


Gin 


Ser 


Leu 


ArQ 


Asp 










"i A f\ 










J *± D 










350 






y 


Glu 


Phe 


Lys 

J J J 


Ser 


Gly 


Ser 


Leu 


Gly 


Arg 


Val 


Thr 


Pro 


Leu 

J O 


Met 


Ala 


Ala 




Lys 


He 

J / U 


Ala 


Asp 


Arg 


Glu 


Thr 
•37c 


Gly 


Lys 


Ala 


Leu 


Gly 
380 


Pro 


Asn 


Gin 


Val 




Gly 


Glu 


Leu 


Cys 


He 


Lys 


Gly 


Pro 


Met 


Val 


Ser 


Lys 


Gly 


Tyr 


Val 


Asn 




*3 Q C 

JO J 




















395 










400 




Asn 


Val 


Glu 


Ala 


Thr 

A D c; 


Lys 


Glu 


Ala 


He 


Asp 

*± x u 


Asp 


Asp 


Gly 


Trp 


Leu 
415 


His 




Ser 




Asp 


iriic 
A O Pi 




iyr 


iyr 


Aen 
Mo |J 


OX LI 




Glu 


His 


Phe 


Tvr 

xy x 


Val 


Val 




Asp 


Arg 


Tyr 
435 


Lys 


Glu 


Leu 


He 


Lys 

/I A A 


Tyr 


Lys 


Gly 


Ser 


Gin 

AAQ 
ft ft 0 


Val 


Ala 


Pro 




Ala 


Glu 
450 


Leu 


Glu 


Glu 


He 


Leu 
455 


Leu 


Lys 


Asn 


Pro 


Cys 
460 


He 


ArQ 


Asp 


Val 




Ala 


Val 


Val 


Gly 


He 


Pro 


Asp 


Leu 


Glu 


Ala 


Gly 


Glu 


Leu 


Pro 


Ser 


Ala 




465 










470 










475 










480 




Phe 


Val 


Val 


Lys 


Gin 
485 


Pro 


Gly 


Lys 


Glu 


He 
490 


Thr 


Ala 


Lys 


Glu 


Val 
495 


Tyr 




Asp 


Tyr 


Leu 


Ala 


Glu 


Arg 


Val 


Ser 


His 


Thr 


Lys 


Tyr 


Leu 


Arg 


Gly 


Gly 



27 



500 



505 



515 



520 



530 



535 







510 


Thr 


Gly 


Lys 




525 




Ala 


Gly 


Gly 


540 







<210> 33 

<211> 542 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Sequence of a synthetic lucif erase 



<400> 33 





Met 


Met 


Lys 


Arg 


Glu 


Lys 


Asn 


Val 


lie 


Tyr 


Gly 


Pro 


Glu 


Pro 


Leu 


His 




1 








5 










10 










15 






Pro 


Leu 


Glu 


Asp 
20 


Leu 


Thr 


Ala 


Gly 


Glu 
25 


Met 


Leu 


Phe 


Arg 


Ala 
30 


Leu 


Arg 




Lys 


His 


Ser 
35 


His 


Leu 


Pro 


Gin 


Ala 
40 


Leu 


Val 


Asp 


Val 


Val 
45 


Gly 


Asp 


Glu 




Ser 


Leu 
50 


Ser 


Tyr 


Lys 


Glu 


Phe 
55 


Phe 


Glu 


Ala 


Thr 


Val 
60 


Leu 


Leu 


Ala 


Gin 


yQ 


Ser 
65 


Leu 


His 


Asn 


Cys 


Gly 
70 


Tyr 


Lys 


Met 


Asn 


Asp 
75 


Val 


Val 


Ser 


He 


Cys 
80 


CH 


Ala 


Glu 


Asn 


Asn 


Thr 


Arg 


Phe 


Phe 


lie 


Pro 


Val 


lie 


Ala 


Ala 


Trp 


Tyr 


rt 










85 










90 










95 




He 


Gly 


Met 


lie 


Val 


Ala 


Pro 


Val 


Asn 


Glu 


Ser 


Tyr 


He 


Pro 


Asp 


Glu 


K I 








100 










105 










110 








Leu 


Cys 


Lys 
115 


Val 


Met 


Gly 


lie 


Ser 
120 


Lys 


Pro 


Gin 


lie 


Val 
125 


Phe 


Thr 


Thr 




Lys 


Asn 


lie 


Leu 


Asn 


Lys 


Val 


Leu 


Glu 


Val 


Gin 


Ser 


Arg 


Thr 


Asn 


Phe 






130 










135 










140 










G 


He 


Lys 


Arg 


He 


He 


lie 


Leu 


Asp 


Thr 


Val 


Glu 


Asn 


He 


His 


Gly 


Cys 




145 










150 










155 










160 


RJ 


Glu 


Ser 


Leu 


Pro 


Asn 


Phe 


lie 


Ser 


Arg 


Tyr 


Ser 


Asp 


Gly 


Asn 


He 


Ala 












165 










170 










175 






Asn 


Phe 


Lys 


Pro 


Leu 


His 


Phe 


Asp 


Pro 


Val 


Glu 


Gin 


Val 


Ala 


Ala 


He 










180 










185 










190 








Leu 


Cys 


Ser 
195 


Ser 


Gly 


Thr 


Thr 


Gly 
200 


Leu 


Pro 


Lys 


Gly 


Val 
205 


Met 


Gin 


Thr 




His 


Gin 
210 


Asn 


lie 


Cys 


Val 


Arg 
215 


Leu 


lie 


His 


Ala 


Leu 
220 


Asp 


Pro 


Arg 


Tyr 




Gly 


Thr 


Gin 


Leu 


lie 


Pro 


Gly 


val 


Thr 


Val 


Leu 


Val 


Tyr 


Leu 


Pro 


Phe 




225 










230 










235 










240 




Phe 


His 


Ala 


Phe 


Gly 
245 


Phe 


His 


lie 


Thr 


Leu 
250 


Gly 


Tyr 


Phe 


Met 


Val 
255 


Gly 




Leu 


Arg 


Val 


lie 
260 


Met 


Phe 


Arg 


Arg 


Phe 
265 


Asp 


Gin 


Glu 


Ala 


Phe 
270 


Leu 


Lys 




Ala 


He 


Gin 
275 


Asp 


Tyr 


Glu 


Val 


Arg 
280 


Ser 


Val 


lie 


Asn 


Val 
285 


Pro 


Ser 


Val 




He 


Leu 
290 


Phe 


Leu 


Ser 


Lys 


Ser 
295 


Pro 


Leu 


Val 


Asp 


Lys 
300 


Tyr 


Asp 


Leu 


Ser 




Ser 


Leu 


Arg 


Glu 


Leu 


Cys 


Cys 


Gly 


Ala 


Ala 


Pro 


Leu 


Ala 


Lys 


Glu 


Val 




305 










310 










315 










320 




Ala 


Glu 


Val 


Ala 


Ala 
325 


Lys 


Arg 


Leu 


Asn 


Leu 
330 


Pro 


Gly 


He 


Arg 


Cys 
335 


Gly 




Phe 


Gly 


Leu 


Thr 


Glu 


Ser 


Thr 


Ser 


Ala 


He 


He 


Gin 


Ser 


Leu 


Arg 


Asp 



28 



340 345 350 

Glu Phe Lys Ser Gly Ser Leu Gly Arg Val Thr Pro Leu Met Ala Ala 

355 360 365 

Lys lie Ala Asp Arg Glu Thr Gly Lys Ala Leu Gly Pro Asn Gin Val 

375 380 
Gly Glu Leu Cys lie Lys Gly Pro Met Val Ser Lys Gly Tyr Val Asn 

I 390 395 400 

Asn Val Glu Ala Thr Lys Glu Ala lie Asp Asp Asp Gly Trp Leu His 

405 410 415 

Ser Gly Asp Phe Gly Tyr Tyr Asp Glu Asp Glu His Phe Tyr Val Val 

420 425 430 

Asp Arg Tyr Lys Glu Leu lie Lys Tyr Lys Gly Ser Gin Val Ala Pro 
435 440 445 

Ala Glu Leu Glu Glu lie Leu Leu Lys Asn Pro Cys He Arg Asp Val 
450 455 46Q 

Ala Val Val Gly lie Pro Asp Leu Glu Ala Gly Glu Leu Pro Ser Ala 
f 470 475 480 

Phe Val Val Lys Gin Pro Gly Lys Glu lie Thr Ala Lys Glu Val Tyr 

485 490 495 

Asp Tyr Leu Ala Glu Arg Val Ser His Thr Lys Tyr Leu Arg Gly Gly 

500 505 510 

Val Arg Phe Val Asp Ser lie Pro Arg Asn Val Thr Gly Lys lie Thr 

515 520 525 

Arg Lys Glu Leu Leu Lys Gin Leu Leu Glu Lys Ala Gly Gly 
530 535 54Q 

<210> 34 
<211> 542 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic lucif erase 
<400> 34 

Met Met Lys Arg Glu Lys Asn Val He Tyr Gly Pro Glu Pro Leu His 

5 10 15 

Pro Leu Glu Asp Leu Thr Ala Gly Glu Met Leu Phe Arg Ala Leu Arq 

20 25 30 

Lys Hl s Ser His Leu Pro Gin Ala Leu Val Asp Val Val Gly Asp Glu 

35 40 45 

Ser Leu Ser Tyr Lys Glu Phe Phe Glu Ala Thr Val Leu Leu Ala Gin 
o . 55 60 

Ser Leu His Asn Cys Gly Tyr Lys Met Asn Asp Val Val Ser lie Cys 

70 75 go 

Ala Glu Asn Asn Thr Arg Phe Phe lie Pro Val lie Ala Ala Trp Tyr 

He Gly Met lie Val Ala Pro Val Asn Glu Ser Tyr lie Pro Isp Glu 

100 105 110 

Leu Cys Lys Val Met Gly lie Ser Lys Pro Gin He Val Phe Thr Thr 

115 120 125 

Lys Asn He Leu Asn Lys Val Leu Glu Val Gin Ser Arg Thr Asn Phe 
T . T 130 135 140 

He Lys Arg He He He Leu Asp Thr Val Glu Asn He His Gly Cys 

150 155 
Glu Ser Leu Pro Asn Phe He Ser Arg Tyr Ser Asp Gly Asn He Ala 

165 170 175 

Asn Phe Lys Pro Leu His Phe Asp Pro Val Glu Gin Val Ala Ala He 



29 



180 



Leu 


Cys 


Ser 


Ser 


Gly 


Thr 


Thr 


Gly 






195 










200 


His 


Gin 


Asn 


lie 


Cys 


Val 


Arg 


Leu 




210 










215 




Gly 


Thr 


Gin 


Leu 


He 


Pro Gly 


Val 


225 










230 






Pne 


His 


Ala Phe Gly 


Phe 


His 


He 










245 








Leu 


Arg 


Val 


He 


Met 


Phe 


Arg 


Arg 








260 










Ala 


lie 


Gin Asp 


Tyr 


Glu 


Val 


Arg 






275 










280 


lie 


Leu 


Phe 


Leu 


Ser 


Lys 


Ser 


Pro 




290 










"IOC 




Ser 


Leu 


Arg 


Glu 


Leu 


Cys 


Cys 


Gly 


305 










310 






Ala 


Glu 


Val 


Ala 


Ala 


Lys 


Arg 


Leu 










325 








Pne 


Gly 


Leu 


Thr 


Glu 


Ser 


Thr 


Ser 








340 










Glu 


Phe 


Lys 


Ser Gly 


Ser 


Leu 


Gly 






355 










360 


Lys 


lie 


Ala 


Asp 


Arg 


Glu 


Thr 


Gly 




370 










375 




Gly 


Glu 


Leu 


Cys 


He 


Lys 


Gly 


Pro 


385 










390 






Asn 


Val 


Glu 


Ala 


Thr 


Lys 


Glu 


Ala 










405 








Ser 


Gly 


Asp 


Phe 


Gly 


Tyr 


Tyr 


Asp 








420 










Asp 


Arg 


Tyr 


Lys 


Glu 


Leu 


He 


Lys 






435 










440 


Ala 


Glu 


Leu 


Glu 


Glu 


He 


Leu 


Leu 




450 










455 




Ala 


Val 


Val 


Gly 


He 


Pro 


Asp 


Leu 


465 










470 






Phe 


Val 


Val 


Lys 


Gin 


Pro 


Gly 


Lys 










485 








Asp 


Tyr 


Leu 


Ala 


Glu 


Arg 


Val 


Ser 








500 










val 


Arg 


Phe 


Val 


Asp 


Ser 


He 


Pro 






515 










520 


Arg 


Lys 


Glu 


Leu 


Leu 


Lys 


Gin 


Leu 




530 










535 





<210> 35 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 35 

acgccagccc aagcttaggc ctgagtggc 
<210> 36 



185 










190 






Leu 


Pro 


Lys 


Gly 


Val 


Met 


Gin 


Thr 










205 








He 


His 


Ala 


Leu 


Asp 


Pro 


Arg 


Tyr 








220 










Thr 


Val 


Leu 


Val 


Tyr 


Leu 


Pro 


Phe 






235 










240 


Thr 


Leu 


Gly 


Tyr 


Phe 


Met 


Val 


Gly 




250 










255 




Phe 


Asp 


Gin 


Glu 


Ala 


Phe 


Leu 


Lys 


265 










270 






Ser 


Val 


He 


Asn 


Val 


Pro 


Ser 


Val 










285 








Leu 


Val 


Asp 


Lys 


Tyr 


Asp 


Leu 


Ser 








300 










Ala 


Ala 


Pro 


Leu 


Ala 


Lys 


Glu 


Val 






315 










320 


Asn 


Leu 


Pro 


Gly 


He 


Arg 


Cys 


Gly 




330 










335 




Ala 


lie 


lie 


Gin 


Ser 


Leu 


Arg 


Asp 


345 










350 






Arg 


Val 


Thr 


Pro 


Leu 


Met 


Ala 


Ala 










365 








Lys 


Ala 


Leu 


Gly 


Pro 


Asn 


Gin 


Val 








380 










Met 


Val 


Ser 


Lys 


Gly 


Tyr 


Val 


Asn 






395 










400 


He 


Asp 


Asp 


Asp 


Gly 


Trp 


Leu 


His 




410 










415 




Glu 


Asp 


Glu 


His 


Phe 


Tyr 


Val 


Val 


425 










430 






Tyr 


Lys 


Gly 


Ser 


Gin 


Val 


Ala 


Pro 










445 








Lys 


Asn 


Pro 


Cys 


He 


Arg 


Asp 


Val 








460 










Glu 


Ala 


Gly 


Glu 


Leu 


Pro 


Ser 


Ala 






475 










480 


Glu 


He 


Thr 


Ala 


Lys 


Glu 


Val 


Tyr 




490 










495 




His 


Thr 


Lys 


Tyr 


Leu 


Arg 


Gly 


Gly 


505 










510 






Arg 


Asn 


Val 


Thr 


Gly 


Lys 


He 


Thr 










525 








Leu 


Glu 


Lys 


Ala 


Gly 


Gly 







540 



30 



<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 36 

cttaattctc cccatccccc tgttgacaat taatcatcgg ctcg 

<210> 37 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 37 

tataatgtga ggaattgcga gcggataaca atttcacaca 

<210> 38 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 38 

atgggatgtt acctagacca atatgaaata tttggtaaat 

<210> 39 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 39 

aaatgcttaa tgaatttcaa aaaaaaaaaa aaaggaattc 

<210> 40 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 40 

gatatcaagc ttatcgatac cgtcgacctc gaggattata 

<210> 41 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> An oligonucleotide 
<400> 41 

tagaaaaagg cctcggcggc cgctagttca gtcagtt 

<210> 42 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 42 

aactgactga actagcg 

<210> 43 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 43 

gccgccgagg cctttttcta tataatcctc gaggtcgacg 

<210> 44 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 44 

gtatcgataa gcttgatatc gaattccttt tttttttttt 

<210> 45 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 45 

agcttgatat cgaattcctt tttttttttt tttgaaattc 

<210> 46 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
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<400> 46 

ttgaaattca ttaagcattt atttaccaaa tatttcatat 

<210> 47 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 47 

tggtctaggt aacatcccat cactagcttt tttttctata 

<210> 48 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 48 

tcgcaattcc tcacattata cgagccgatg attaattgtc 

<210> 49 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 49 

aacaggggga tggggagaat taaggccact caggcctaag cttgggctgg cgt 

<210> 50 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 50 

ggaaacagga tcccatgatg aaacgcgaaa agaacgtgat 

<210> 51 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 51 

ctacggccca gaaccactgc atccactgga agacctcacc 
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<210> 52 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 



<400> 52 

gctggtgaga tgctcttccg agcactgcgt aaacatagtc 

<210> 53 
<211> 40 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> An oligonucleotide 
<400> 53 

acctccctca agcactcgtg gacgtcgtgg gagacgagag 

<210> 54 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 54 

cctctcctac aaagaatttt tcgaagctac tgtgctgttg 

<210> 55 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 55 

gcccaaagcc tccataattg tgggtacaaa atgaacgatg 

<210> 56 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 56 

tggtgagcat ttgtgctgag aataacactc gcttctttat 



<210> 57 
<211> 40 
<212> DNA 
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<213> Artificial Sequence 



y i 



<220> 

<223> An oligonucleotide 
<400> 57 

tcctgtaatc gctgcttggt acatcggcat gattgtcgcc 40 

<210> 58 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 58 

cctgtgaatg aatcttacat cccagatgag ctgtgtaagg 40 

<210> 59 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 59 

ttatgggtat tagcaaacct caaatcgtct ttactaccaa 40 

<210> 60 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 60 

aaacatcttg aataaggtct tggaagtcca gtctcgtact 40 

<210> 61 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 61 

aacttcatca aacgcatcat tattctggat accgtcgaaa 40 

<210> 62 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> An oligonucleotide 
<400> 62 

acatccacgg ctgtgagagc ctccctaact tcatctctcg 

<210> 63 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 63 

ttacagcgat ggtaatatcg ctaatttcaa gcccttgcat 

<210> 64 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 64 

tttgatccag tcgagcaagt ggccgctatt ttgtgctcct 

<210> 65 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 65 

ccggcaccac tggtttgcct aaaggtgtca tgcagactca 

<210> 66 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 66 

ccagaatatc tgtgtgcgtt tgatccacgc tctcgaccct 

<210> 67 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 67 
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cgtgtgggta ctcaattgat ccctggcgtg actgtgctgg 

<210> 68 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 68 

tgtatctgcc tttctttcac gcctttggtt tctctattac 

<210> 69 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 69 

cctgggctat ttcatggtcg gcttgcgtgt catcatgttt 

<210> 70 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 70 

cgtcgcttcg accaagaagc cttcttgaag gctattcaag 

<210> 71 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 71 

actacgaggt gcgttccgtg atcaacgtcc cttcagtcat 

<210> 72 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 72 

tttgttcctg agcaaatctc ctttggttga caagtatgat ctg 
<210> 73 

37 



<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 73 

agcagcttgc gtgagctgtg ctgtggcgct gctcctt 

<210> 74 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 74 

tggccaaaga agtggccgag gtcgctgcta agcgtctgaa 

<210> 75 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 75 

cctccctggt atccgctgcg gttttggttt gactgagagc 

<210> 76 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 76 

acttctgcta acatccatag cttgcgagac gagtttaagt 

<210> 77 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 77 

ctggtagcct gggtcgcgtg actcctctta tggctgcaaa 

<210> 78 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> An oligonucleotide 
<400> 78 

gatcgccgac cgtgagaccg gcaaagcact gggcccaaat 

<210> 79 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 79 

caagtcggtg aattgtgtat taagggccct atggtctcta 

<210> 80 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 80 

aaggctacgt gaacaatgtg gaggccacta aagaagccat 

<210> 81 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 81 

tgatgatgat ggctggctcc atagcggcga cttcggttac 

<210> 82 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 82 

tatgatgagg acgaacactt ctatgtggtc gatcgctaca 

<210> 83 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
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<400> 83 

aagaattgat taagtacaaa ggctctcaag tcgcaccagc 



40 



<210> 84 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 84 

cgaactggaa gaaattttgc tgaagaaccc ttgtatccgc 40 

<210> 85 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 85 

CJ gacgtggccg tcgtgggtat cccagacttg gaagctggcg 40 

*S 

yl <210> 86 

<211> 40 

?~ z <212> DNA 

u \ 

£J <213> Artificial Sequence 

y <220> 

^ <223> An oligonucleotide 

s 

O <400> 86 

ffl agttgcctag cgcctttgtg gtgaaacaac ccggcaagga 40 



<210> 87 
<211> 40 
<212> DNA 
^ <213> Artificial Sequence 

<220> 

<223> An oligonucleotide 
<400> 87 

gatcactgct aaggaggtct acgactattt ggccgagcgc 4 0 

<210> 88 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 88 

gtgtctcaca ccaaatatct gcgtggcggc gtccgcttcg 40 



40 
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<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 94 

gttgcgtgga atagaatcga cgaagcggac gccgccacg 

<210> 95 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 95 

cagatatttg gtgtgagaca cgcgctcggc caaatagtcg t 

<210> 96 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 96 

agacctcctt agcagtgatc tccttgccgg gttgtttcac 

<210> 97 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 97 

cacaaaggcg ctaggcaact cgccagcttc caagtctggg 

<210> 98 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 98 

atacccacga cggccacgtc gcggatacaa gggttcttca 

<210> 99 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> An oligonucleotide 
<400> 99 

gcaaaatttc ttccagttcg gctggtgcga cttgagagcc 

<210> 100 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 100 

tttgtactta atcaattctt tgtagcgatc gaccacatag 

<210> 101 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 101 

aagtgttcgt cctcatcata gtaaccgaag tcgccgctat 

<210> 102 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 102 

ggagccagcc atcatcatca atggcttctt tagtggcctc 

<210> 103 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 103 

cacattgttc acgtagcctt tagagaccat agggccctta 

<210> 104 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 104 
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atacacaatt caccgacttg atttgggccc agtgctttgc 



40 



<210> 105 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 105 

cggtctcacg gtcggcgatc tttgcagcca taagaggagt 4 0 

<210> 106 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 106 

cacgcgaccc aggctaccag acttaaactc gtctcgcaag 40 

<210> 107 



p <211> 40 

j» <212> DNA 

m 



<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 107 

ctatggatgt tagcagaagt gctctcagtc aaaccaaaac 40 

<210> 108 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 108 

cgcagcggat accagggagg ttcagacgct tagcagcgac 4 0 

<210> 109 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 109 

ctcggccact tctttggcca aaggagcagc gccacagcac 4 0 

<210> 110 
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<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 110 

agctcacgca agctgctcag atcatacttg tcaaccaaag 

<210> 111 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 111 

gagatttgct caggaacaaa atgactgaag ggacgttgat 

<210> 112 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 112 

cacggaacgc acctcgtagt cttgaatagc cttcaa 

<210> 113 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 113 

gaaggcttct tggtcgaagc gacgaaacat gatgacacgc aagc 

<210> 114 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 114 

cgaccatgaa atagcccagg gtaatagaga aaccaaaggc 

<210> 115 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> An oligonucleotide 
<400> 115 

gtgaaagaaa ggcagataca ccagcacagt cacgccaggg 

<210> 116 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 116 

atcaattgag tacccacacg agggtcgaga gcgtggatca 

<210> 117 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 117 

aacgcacaca gatattctgg tgagtctgca tgacaccttt 

<210> 118 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 118 

aggcaaacca gtggtgccgg aggagcacaa aatagcggcc 

<210> 119 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 119 

acttgctcga ctggatcaaa atgcaagggc ttgaaattag 

<210> 120 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
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<400> 120 

cgatattacc atcgctgtaa cgagagatga agttagggag 

<210> 121 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 121 

gctctcacag ccgtggatgt tttcgacggt atccagaata 

<210> 122 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 122 

atgatgcgtt tgatgaagtt agtacgagac tggacttcca 

<210> 123 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 123 

agaccttatt caagatgttt ttggtagtaa agacgatttg 

<210> 124 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 124 

aggtttgcta atacccataa ccttacacag ctcatctggg 

<210> 125 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 125 

atgtaagatt cattcacagg ggcgacaatc atgccgatgt 
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<210> 126 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 126 

accaagcagc gattacagga ataaagaagc gagtgttatt 

<210> 127 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 127 

ctcagcacaa atgctcacca catcgttcat tttgtaccca 

<210> 128 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 128 

caattatgga ggctttgggc caacagcaca gtagcttcga 

<210> 129 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 129 

aaaattcttt gtaggagagg ctctcgtctc ccacgacgtc 

<210> 130 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 130 

cacgagtgct tgagggaggt gactatgttt acgcagtgct 

<210> 131 
<211> 40 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 131 

cggaagagca tctcaccagc ggtgaggtct tccagtggat 4 0 

<210> 132 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 132 

gcagtggttc tgggccgtag atcacgttct tttcgcgttt 40 

<210> 133 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

2 <22o> 

ffl <223> An oligonucleotide 

!t <400> 133 

catcatggga tcctgtttcc tgtgtgaaat tgttatccgc 40 

D <210> 134 

CP <211> 40 

s <212> DNA 

<213> Artificial Sequence 



<220> 

<223> An oligonucleotide 



few? 

fU 

& <400> 134 

ggaaacagga tcccatgatg aagcgtgaga aaaatgtcat 4 0 

<210> 135 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 135 

ctatggccct gagcctctcc atcctttgga ggatttgact 40 

<210> 136 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

49 
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a 



<223> An oligonucleotide 
<400> 136 

gccggcgaaa tgctgtttcg tgctctccgc aagcactctc 40 

<210> 137 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 137 

atttgcctca agccttggtc gatgtggtcg gcgatgaatc 40 

<210> 138 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 



gQ <400> 138 



tttgagctac aaggagtttt ttgaggcaac cgtcttgctg 4 0 

<210> 139 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 139 

gctcagtccc tccacaattg tggctacaag atgaacgacg 40 

<210> 140 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 140 

tcgttagtat ctgtgctgaa aacaataccc gtttcttcat 40 

<210> 141 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 141 
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tccagtcatc gccgcatggt atatcggtat gatcgtggct 

<210> 142 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 142 

ccagtcaacg agagctacat tcccgacgaa ctgtgtaaag 

<210> 143 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 143 

tcatgggtat ctctaagcca cagattgtct tcaccactaa 

<210> 144 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 144 

gaatattctg aacaaagtcc tggaagtcca aagccgcacc 

<210> 145 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 145 

aactttatta agcgtatcat catcttggac actgtggaga 

<210> 146 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 146 

atattcacgg ttgcgaatct ttgcctaatt tcatctctcg 
<210> 147 
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<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 147 

ctattcagac ggcaacatcg caaactttaa accactccac 40 

<210> 148 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 148 

ttcgaccctg tggaacaagt tgcagccatt ctgtgtagca 40 

<210> 149 

<211> 40 

p <212> DNA 

-.n <213> Artificial Sequence 

m 

*U <220> 

<223> An oligonucleotide 

<400> 149 

U gcggtactac tggactccca aagggagtca tgcagaccca 40 

m 

s <210> 150 

p <211> 40 

ffi <212> DNA 

<213> Artificial Sequence 

% <220> 

^ <223> An oligonucleotide 

u 

<400> 150 

tcaaaacatt tgcgtgcgtc tgatccatgc tctcgatcca 40 

<210> 151 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 151 

cgctacggca ctcagctgat tcctggtgtc accgtcttgg 40 

<210> 152 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> An oligonucleotide 
<400> 152 

tctacttgcc tttcttccat gctttcggct ttcatattac 

<210> 153 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 153 

tttgggttac tttatggtcg gtctccgcgt gattatgttc 

<210> 154 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 154 

cgccgttttg atcaggaggc tttcttgaaa gccatccaag 

<210> 155 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 155 

attatgaagt ccgcagtgtc atcaacgtgc ctagcgtgat 

<210> 156 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 156 

cctgtttttg tctaagagcc cactcgtgga caagtacgac 

<210> 157 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
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<400> 157 

ttgtcttcac tgcgtgaatt gtgttgcggt gccgctccac 



40 



SBBS 

m 



<210> 158 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 158 

tggctaagga ggtcgctgaa gtggccgcca aacgcttgaa 40 

<210> 159 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 159 

tcttccaggg attcgttgtg gcttcggcct caccgaatct 40 

<210> 160 
<211> 40 
<212> DNA 

<213> Artificial Sequence 



S <220> 

y § <223> An oligonucleotide 

O <400> 160 

fQ accagcgcta ttattcagtc tctccgcgat gagtttaaga 40 

in s 

'r- <210> 161 

£ <211> 40 

y <212> DNA 

<213> Artificial Sequence 

<220> 

<223> An oligonucleotide 
<400> 161 

gcggctcttt gggccgtgtc actccactca tggctgctaa 40 

<210> 162 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 162 

gatcgctgat cgcgaaactg gtaaggcttt gggccctaac 40 
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<210> 163 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 



<400> 163 

caagtgggcg agctgtgtat caaaggccct atggtgagca 

<210> 164 

<211> 40 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> An oligonucleotide 
<400> 164 

agggttatgt caataacgtc gaagctacca aggaggccat 

<210> 165 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> An oligonucleotide 
<400> 165 

cgacgacgac ggctggttgc attctggtga ttttggatat 

<210> 166 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 166 

tacgacgaag atgagcattt ttacgtcgtg gatcgttaca 

<210> 167 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 



<400> 167 
aggagctgat 

<210> 168 
<211> 40 
<212> DNA 



caaatacaag 



ggtagccagg 



ttgctccagc 
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<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 168 

tgagttggag gagattctgt tgaaaaatcc atgcattcgc 

<210> 169 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 169 

gatgtcgctg tggtcggcat tcctgatctg gaggccggcg 

<210> 170 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 170 

aactgccttc tgctttcgtt gtcaagcagc ctggtaaaga 

<210> 171 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 171 

aattaccgcc aaagaagtgt atgattacct ggctgaacgt 

<210> 172 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 172 

gtgagccata ctaagtactt gcgtggcggc gtgcgttttg 

<210> 173 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> An oligonucleotide 
<400> 173 

ttgactccat ccctcgtaac gtaacaggca aaattacccg 

<210> 174 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 174 

caaggagctg ttgaaacaat tgttggagaa ggccggcggt 

<210> 175 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 175 

tagtaaagtc ttcatgatta tatagaaaaa aaagctagtg 

<210> 176 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 



<400> 176 

taatcatgaa gactttacta accgccggcc ttctccaaca 



<210> 177 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 



<400> 177 

attgtttcaa cagctccttg cgggtaattt tgcctgttac 

<210> 178 

<211> 40 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> An oligonucleotide 



<400> 178 



57 



gttacgaggg atggagtcaa caaaacgcac gccgccacgc 

<210> 179 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 179 

aagtacttag tatggctcac acgttcagcc aggtaatcat 

<210> 180 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 180 

acacttcttt ggcggtaatt tctttaccag gctgcttgac 

<210> 181 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 181 

aacgaaagca gaaggcagtt cgccggcctc cagatcagga 

<210> 182 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 182 

atgccgacca cagcgacatc gcgaatgcat ggatttttca 

<210> 183 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 183 

acagaatctc ctccaactca gctggagcaa cctggctacc 
<210> 184 
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<211> 40 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> An oligonucleotide 
<400> 184 

cttgtatttg atcagctcct tgtaacgatc cacgacgtaa 

<210> 185 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 185 

aaatgctcat cttcgtcgta atatccaaaa tcaccagaat 

<210> 186 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 186 

gcaaccagcc gtcgtcgtcg atggcctcct tggtagcttc 

<210> 187 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 187 

gacgttattg acataaccct tgctcaccat agggcctttg 

<210> 188 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 188 

atacacagct cgcccacttg gttagggccc aaagccttac 

<210> 189 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> An oligonucleotide 
<400> 189 

cagtttcgcg atcagcgatc ttagcagcca tgagtggagt 

<210> 190 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 190 

gacacggccc aaagagccgc tcttaaactc atcgcggaga 

<210> 191 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 191 

gactgaataa tagcgctggt agattcggtg aggccga 

<210> 192 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 192 

agccacaacg aatccctgga agattcaagc gtttggcggc 

<210> 193 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 193 

ttcagcgacc tccttagcca gtggagcggc accgcaacac 

<210> 194 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
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<400> 194 

aattcacgca gtgaagacaa gtcgtacttg tccacgagtg 



40 



<210> 195 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 195 

ggctcttaga caaaaacagg atcacgctag gcacgttgat 40 

<210> 196 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 196 

p gacactgcgg acttcataat cttggatggc tttcaagaaa 40 

F| <210> 197 

% <211> 40 

!f! <212> DNA 

y J <213> Artificial Sequence 

ksJ <220> 

01 <223> An oligonucleotide 

p <400> 197 

fg gcctcctgat caaaacggcg gaacataatc acgcggagac 4 0 

s ^ <210> 198 

+ <211> 40 

W <212> DNA 

O <213> Artificial Sequence 

<220> 

<223> An oligonucleotide 
<400> 198 

cgaccataaa gtaacccaaa gtaatatgaa agccgaaagc 40 

<210> 199 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 199 

atggaagaaa ggcaagtaga ccaagacggt gacaccagga 4 0 
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<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 200 

atcagctgag tgccgtagcg tggatcgaga gcatggatca 

<210> 201 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 201 

gacgcacgca aatgttttga tgggtctgca tgactccctt 

<210> 202 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 202 

tgggagtcca gtagtaccgc tgctacacag aatggctgca 

<210> 203 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 203 

acttgttcca cagggtcgaa gtggagtggt ttaaagtttg 

<210> 204 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 204 

cgatgttgcc gtctgaatag cgagagatga aattaggcaa 

<210> 205 
<211> 40 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 205 

agattcgcaa ccgtgaatat tctccacagt gtccaagatg 

<210> 206 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 206 

atgatacgct taataaagtt ggtgcggctt tggacttcca 

<210> 207 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 207 

ggactttgtt cagaatattc ttagtggtga agacaatctg 

<210> 208 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 208 

tggcttagag atacccatga ctttacacag ttcgtcggga 

<210> 209 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 209 

atgtagctct cgttgactgg agccacgatc ataccgatat 

<210> 210 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> An oligonucleotide 
<400> 210 

accatgcggc gatgactgga atgaagaaac gggtattgtt 

<210> 211 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 211 

ttcagcacag atactaacga cgtcgttcat cttgtagcca 

<210> 212 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 212 

caattgtgga gggactgagc cagcaagacg gttgcctcaa 

<210> 213 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 213 

aaaactcctt gtagctcaaa gattcatcgc cgaccacatc 

<210> 214 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 214 

gaccaaggct tgaggcaaat gagagtgctt gcggagagca 

<210> 215 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 215 



64 



cgaaacagca tttcgccggc agtcaaatcc tccaaaggat 



40 



<210> 216 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 216 

ggagaggctc agggccatag atgacatttt tctcacgctt 40 

<210> 217 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 217 

catcatggga tcctgtttcc tgtgtgaaat tgttatccgc 4 0 

<210> 218 
^ <211> 542 

% <212> PRT 

%* <213> Artificial Sequence 

^ <220> 

0 <223> Sequence of a synthetic luciferase 

y 3 

s <400> 218 

H Met Met Lys Arg Glu Lys Asn Val He Tyr Gly Pro Glu Pro Leu His 

m 1 5 10 15 

Pro Leu Glu Asp Leu Thr Ala Gly Glu Met Leu Phe Arg Ala Leu Arg 
20 25 30 

£ Lys His Ser His Leu Pro Gin Ala Leu Val Asp Val Val Gly Asp Glu 

0 35 40 45 

O Ser Leu Ser Tyr Lys Glu Phe Phe Glu Ala Thr Val Leu Leu Ala Gin 

50 55 60 

Ser Leu His Asn Cys Gly Tyr Lys Met Asn Asp Val Val Ser He Cys 
65 70 75 80 

Ala Glu Asn Asn Thr Arg Phe Phe He Pro Val He Ala Ala Trp Tyr 

85 90 95 

He Gly Met He Val Ala Pro Val Asn Glu Ser Tyr He Pro Asp Glu 

100 105 110 

Leu Cys Lys Val Met Gly He Ser Lys Pro Gin He Val Phe Thr Thr 

115 120 125 

Lys Asn He Leu Asn Lys Val Leu Glu Val Gin Ser Arg Thr Asn Phe 

130 135 140 

He Lys Arg He He lie Leu Asp Thr Val Glu Asn He His Gly Cys 
145 150 155 160 

Glu Ser Leu Pro Asn Phe He Ser Arg Tyr Ser Asp Gly Asn He Ala 

165 170 175 

Asn Phe Lys Pro Leu His Phe Asp Pro Val Glu Gin Val Ala Ala He 

180 185 190 

Leu Cys Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Met Gin Thr 



FU 
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195 

His Gin Asn He 
210 

Gly Thr Gin Leu 
225 

Phe His Ala Phe 

Leu Arg Val He 
260 

Ala He Gin Asp 
275 

He Leu Phe Leu 
290 

Ser Leu Arg Glu 
305 

Ala Glu Val Ala 

Phe Gly Leu Thr 
340 

Glu Phe Lys Ser 
355 

Lys He Ala Asp 
370 

Gly Glu Leu Cys 
385 

Asn Val Glu Ala 

Ser Gly Asp Phe 
420 

Asp Arg Tyr Lys 
435 

Ala Glu Leu Glu 
450 

Ala Val Val Gly 
465 

Phe Val Val Lys 

Asp Tyr Leu Ala 
500 

Val Arg Phe Val 
515 

Arg Lys Glu Leu 
530 



200 

Cys Val Arg Leu 
215 

He Pro Gly Val 
230 

Gly Phe His He 
245 

Met Phe Arg Arg 

Tyr Glu Val Arg 
280 

Ser Lys Ser Pro 
295 

Leu Cys Cys Gly 
310 

Ala Lys Arg Leu 
325 

Glu Ser Thr Ser 

Gly Ser Leu Gly 
360 

Arg Glu Thr Gly 
375 

He Lys Gly Pro 
390 

Thr Lys Glu Ala 
405 

Gly Tyr Tyr Asp 

Glu Leu He Lys 
440 

Glu He Leu Leu 
455 

He Pro Asp Leu 
470 

Gin Pro Gly Lys 
485 

Glu Arg Val Ser 

Asp Ser He Pro 
520 

Leu Lys Gin Leu 
535 



He His Ala Leu 
220 

Thr Val Leu Val 
235 

Thr Leu Gly Tyr 
250 

Phe Asp Gin Glu 
265 

Ser Val He Asn 

Leu Val Asp Lys 
300 

Ala Ala Pro Leu 
315 

Asn Leu Pro Gly 
330 

Ala He He Gin 
345 

Arg Val Thr Pro 

Lys Ala Leu Gly 
380 

Met Val Ser Lys 
395 

He Asp Asp Asp 
410 

Glu Asp Glu His 
425 

Tyr Lys Gly Ser 

Lys Asn Pro Cys 
460 

Glu Ala Gly Glu 
475 

Glu He Thr Ala 
490 

His Thr Lys Tyr 
505 

Arg Asn Val Thr 

Leu Glu Lys Ala 
540 



205 

Asp Pro Arg Tyr 

Tyr Leu Pro Phe 
240 

Phe Met Val Gly 
255 

Ala Phe Leu Lys 
270 

Val Pro Ser Val 
285 

Tyr Asp Leu Ser 

Ala Lys Glu Val 
320 

He Arg Cys Gly 
335 

Ser Leu Arg Asp 
350 

Leu Met Ala Ala 
365 

Pro Asn Gin Val 

Gly Tyr Val Asn 
400 

Gly Trp Leu His 
415 

Phe Tyr Val Val 
430 

Gin Val Ala Pro 
445 

He Arg Asp Val 

Leu Pro Ser Ala 
480 

Lys Glu Val Tyr 
495 

Leu Arg Gly Gly 
510 

Gly Lys He Thr 
525 

Gly Gly 



<210> 219 
<211> 542 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Sequence of a synthetic lucif erase 
<400> 219 

Met Met Lys Arg Glu Lys Asn Val He Tyr Gly Pro Glu Pro Leu His 

1 5 10 15 

Pro Leu Glu Asp Leu Thr Ala Gly Glu Met Leu Phe Arg Ala Leu Arg 

20 25 30 

Lys His Ser His Leu Pro Gin Ala Leu Val Asp Val Val Gly Asp Glu 
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35 

Ser Leu Ser Tyr 
50 

Ser Leu His Asn 
65 

Ala Glu Asn Asn 

lie Gly Met He 
100 

Leu Cys Lys Val 
115 

Lys Asn He Leu 
130 

He Lys Arg He 
145 

Glu Ser Leu Pro 

Asn Phe Lys Pro 
180 

Leu Cys Ser Ser 
195 

His Gin Asn He 
210 

Gly Thr Gin Leu 
225 

Phe His Ala Phe 

Leu Arg Val He 
260 

Ala He Gin Asp 
275 

He Leu Phe Leu 
290 

Ser Leu Arg Glu 
305 

Ala Glu Val Ala 

Phe Gly Leu Thr 
340 

Glu Phe Lys Ser 
355 

Lys He Ala Asp 
370 

Gly Glu Leu Cys 
385 

Asn Val Glu Ala 

Ser Gly Asp Phe 
420 

Asp Arg Tyr Lys 
435 

Ala Glu Leu Glu 
450 

Ala Val Val Gly 
465 

Phe Val Val Lys 
Asp Tyr Leu Ala 



40 

Lys Glu Phe Phe 
55 

Cys Gly Tyr Lys 
70 

Thr Arg Phe Phe 
85 

Val Ala Pro Val 

Met Gly He Ser 
120 

Asn Lys Val Leu 
135 

He He Leu Asp 
150 

Asn Phe He Ser 
165 

Leu His Phe Asp 

Gly Thr Thr Gly 
200 

Cys Val Arg Leu 
215 

He Pro Gly Val 
230 

Gly Phe His He 
245 

Met Phe Arg Arg 

Tyr Glu Val Arg 
280 

Ser Lys Ser Pro 
295 

Leu Cys Cys Gly 
310 

Ala Lys Arg Leu 
325 

Glu Ser Thr Ser 

Gly Ser Leu Gly 
360 

Arg Glu Thr Gly 
375 

He Lys Gly Pro 
390 

Thr Lys Glu Ala 
405 

Gly Tyr Tyr Asp 

Glu Leu He Lys 
440 

Glu He Leu Leu 
455 

He Pro Asp Leu 
470 

Gin Pro Gly Lys 
485 

Glu Arg Val Ser 



Glu Ala Thr Val 
60 

Met Asn Asp Val 
75 

He Pro Val He 
90 

Asn Glu Ser Tyr 
105 

Lys Pro Gin He 

Glu Val Gin Ser 
140 

Thr Val Glu Asn 
155 

Arg Tyr Ser Asp 
170 

Pro Val Glu Gin 
185 

Leu Pro Lys Gly 

He His Ala Leu 
220 

Thr Val Leu Val 
235 

Thr Leu Gly Tyr 
250 

Phe Asp Gin Glu 
265 

Ser Val He Asn 

Leu Val Asp Lys 
300 

Ala Ala Pro Leu 
315 

Asn Leu Pro Gly 
330 

Ala He He Gin 
345 

Arg Val Thr Pro 

Lys Ala Leu Gly 
380 

Met Val Ser Lys 
395 

He Asp Asp Asp 
410 

Glu Asp Glu His 
425 

Tyr Lys Gly Ser 

Lys Asn Pro Cys 
460 

Glu Ala Gly Glu 
475 

Glu He Thr Ala 
490 

His Thr Lys Tyr 



45 

Leu Leu Ala Gin 

Val Ser He Cys 
80 

Ala Ala Trp Tyr 
95 

He Pro Asp Glu 
110 

Val Phe Thr Thr 
125 

Arg Thr Asn Phe 

He His Gly Cys 
160 

Gly Asn He Ala 
175 

Val Ala Ala He 
190 

Val Met Gin Thr 
205 

Asp Pro Arg Tyr 

Tyr Leu Pro Phe 
240 

Phe Met Val Gly 
255 

Ala Phe Leu Lys 
270 

Val Pro Ser Val 
285 

Tyr Asp Leu Ser 

Ala Lys Glu Val 
320 

He Arg Cys Gly 
335 

Ser Leu Arg Asp 
350 

Leu Met Ala Ala 
365 

Pro Asn Gin Val 

Gly Tyr Val Asn 
400 

Gly Trp Leu His 
415 

Phe Tyr Val Val 
430 

Gin Val Ala Pro 
445 

He Arg Asp Val 

Leu Pro Ser Ala 
480 

Lys Glu Val Tyr 
495 

Leu Arg Gly Gly 
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500 505 510 

Val Arg Phe Val Asp Ser He Pro Arg Asn Val Thr Gly Lys He Thr 

515 520 525 

Arg Lys Glu Leu Leu Lys Gin Leu Leu Glu Lys Ala Gly Gly 
530 535 540 

<210> 220 
<211> 542 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 



<400> 220 



Met 


Met 


Lys 


Arg 


Glu 


Lys 


Asn 


Val 


He 


Tyr 


Gly 


Pro 


Glu 


Pro 


Leu 


His 


1 








5 










10 










15 




Pro 


Leu 


Glu 


Asp 


Leu 


Thr 


Ala 


Gly 


Glu 


Met 


Leu 


Phe 


Arg 


Ala 


Leu 


Arg 








20 










25 










30 






Lys 


His 


Ser 


Tyr 


Leu 


Pro 


Gin 


Ala 


Leu 


Val 


Asp 


Val 


Val 


Gly 


Asp 


Glu 






35 










40 










45 








Ser 


Leu 


Ser 


Tyr 


Lys 


Glu 


Phe 


Phe 


Glu 


Ala 


Thr 


Val 


Leu 


Leu 


Ala 


Gin 




50 










55 










60 










Ser 


Leu 


His 


Asn 


Cys 


Gly 


Tyr 


Lys 


Met 


Asn 


Asp 


Val 


Val 


Ser 


He 


Cys 


65 










70 










75 










80 


Ala 


Glu 


Asn 


Asn 


Thr 


Arg 


Phe 


Phe 


He 


Pro 


Val 


He 


Ala 


Ala 


Trp 


Tyr 










85 










90 










95 




He 


Gly 


Met 


He 


Val 


Ala 


Pro 


Val 


Asn 


Glu 


Ser 


Tyr 


He 


Pro 


Asp 


Glu 






100 










105 










110 






Leu 


Cys 


Lys 


Val 


Met 


Gly 


He 


Ser 


Lys 


Pro 


Gin 


He 


Val 


Phe 


Thr 


Thr 






115 










120 










125 








Lys 


Asn 


He 


Leu 


Asn 


Lys 


Val 


Leu 


Glu 


Val 


Gin 


Ser 


Arg 


Thr 


Asn 


Phe 




130 










135 










140 










He 


Lys 


Arg 


He 


He 


He 


Leu 


Asp 


Thr 


Val 


Glu 


Asn 


He 


His 


Gly 


Cys 


145 










150 










155 










160 


Glu 


Ser 


Leu 


Pro 


Asn 


Phe 


He 


Ser 


Arg 


Tyr 


Ser 


Asp 


Gly 


Asn 


He 


Ala 










165 










170 










175 




Asn 


Phe 


Lys 


Pro 


Leu 


His 


Phe 


Asp 


Pro 


Val 


Glu 


Gin 


Val 


Ala 


Ala 


He 








180 










185 










190 






Leu 


Cys 


Ser 


Ser 


Gly 


Thr 


Thr 


Gly 


Leu 


Pro 


Lys 


Gly 


Val 


Met 


Gin 


Thr 






195 










200 










205 








His 


Gin 


Asn 


He 


Cys 


Val 


Arg 


Leu 


He 


His 


Ala 


Leu 


Asp 


Pro 


Arg 


Tyr 




210 










215 










220 










Gly 


Thr 


Gin 


Leu 


He 


Pro 


Gly 


Val 


Thr 


Val 


Leu 


Val 


Tyr 


Leu 


Pro 


Phe 


225 










230 










235 










240 


Phe 


His 


Ala 


Phe 


Gly 


Phe 


His 


He 


Thr 


Leu 


Gly 


Tyr 


Phe 


Met 


Val 


Gly 










245 










250 










255 




Leu 


Arg 


Val 


lie 


Met 


Phe 


Arg 


Arg 


Phe 


Asp 


Gin 


Glu 


Ala 


Phe 


Leu 


Lys 








260 










265 










270 






Ala 


He 


Gin 


Asp 


Tyr 


Glu 


Val 


Arg 


Ser 


Val 


He 


Asn 


Val 


Pro 


Ser 


Val 






275 










280 










285 








He 


Leu 


Phe 


Leu 


Ser 


Lys 


Ser 


Pro 


Leu 


Val 


Asp 


Lys 


Tyr 


Asp 


Leu 


Ser 




290 










295 










300 










Ser 


Leu 


Arg 


Glu 


Leu 


Cys 


Cys 


Gly 


Ala 


Ala 


Pro 


Leu 


Ala 


Lys 


Glu 


Val 


305 










310 










315 










320 


Ala 


Glu 


Val 


Ala 


Ala 


Lys 


Arg 


Leu 


Asn 


Leu 


Pro 


Gly 


He 


Arg 


Cys 


Gly 










325 










330 










335 




Phe 


Gly 


Leu 


Thr 


Glu 


Ser 


Thr 


Ser 


Ala 


He 


He 


Gin 


Ser 


Leu 


Arg 


Asp 



68 









340 


Glu 


Phe 


Lys 


Ser 






355 






Tie 

X X c 


Ala 


Asp 




370 






Gly 


Glu 


Leu 


Cys 


385 








Asn 


Val 


Glu 


Ala 


Ser 


Gly 


Asp 


Phe 








420 


Asp 


Arg 


Tyr 


Lys 






435 




Ala 


Glu 


Leu 


Glu 




450 






Ala 


Val 


Val 


Gly 


465 








Phe 


Val 


Val 


Lys 


Asp 


Tyr 


Leu 


Ala 








500 


Val 


Arg 


Phe 


Val 






515 




Arg 


Lys 


Glu 


Leu 




530 







Gly 


Ser 


Leu 


Gly 








360 


Arg 


Glu 


Thr 


Gly 






375 




He 


Lys 


Gly 


Pro 




390 






Thr 


Lys 


Glu 


Ala 


405 








Gly Tyr 


Tyr 


Asp 


Glu 


Leu 


He 


Lys 








440 


Glu 


He 


Leu 


Leu 






455 




He 


Pro 


Asp 


Leu 




470 






Gin 


Pro 


Gly 


Lys 


485 








Glu 


Arg 


Val 


Ser 


Asp 


Ser 


He 


Pro 








520 


Leu 


Lys 


Gin 


Leu 






535 





345 

Arg Val Thr Pro 

Lys Ala Leu Gly 
380 

Met Val Ser Lys 
395 

He Asp Asp Asp 
410 

Glu Asp Glu His 
425 

Tyr Lys Gly Ser 

Lys Asn Pro Cys 
460 

Glu Ala Gly Glu 
475 

Glu He Thr Ala 
490 

His Thr Lys Tyr 
505 

Arg Asn Val Thr 

Leu Glu Lys Ala 
540 



350 

Leu Met Ala Ala 
365 

Pro Asn Gin Val 

Gly Tyr Val Asn 
400 

Gly Trp Leu His 
415 

Phe Tyr Val Val 
430 

Gin Val Ala Pro 
445 

He Arg Asp Val 

Leu Pro Ser Ala 
480 

Lys Glu Val Tyr 
495 

Leu Arg Gly Gly 
510 

Gly Lys He Thr 
525 

Gly Gly 



<210> 221 

<211> 542 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Sequence of a synthetic luciferase 



<400> 221 
Met Met Lys Arg 
1 

Pro Leu Glu Asp 
20 

Lys His Ser His 
35 

Ser Leu Ser Tyr 
50 

Ser Leu His Asn 
65 

Ala Glu Asn Asn 

He Gly Met He 
100 

Leu Cys Lys Val 
115 

Lys Asn He Leu 
130 

He Lys Arg He 
145 

Glu Ser Leu Pro 
Asn Phe Lys Pro 



Glu Lys Asn Val 
5 

Leu Thr Ala Gly 

Leu Pro Gin Ala 
40 

Lys Glu Phe Phe 
55 

Cys Gly Tyr Lys 
70 

Thr Arg Phe Phe 
85 

Val Ala Pro Val 

Met Gly He Ser 
120 

Asn Lys Val Leu 
135 

He He Leu Asp 
150 

Asn Phe He Ser 
165 

Leu His Phe Asp 



He Tyr Gly Pro 
10 

Glu Met Leu Phe 
25 

Leu Val Asp Val 

Glu Ala Thr Val 
60 

Met Asn Asp Val 
75 

He Pro Val He 
90 

Asn Glu Ser Tyr 
105 

Lys Pro Gin He 

Glu Val Gin Ser 
140 

Thr Val Glu Asn 
155 

Arg Tyr Ser Asp 
170 

Pro Val Glu Gin 



Glu Pro Leu His 
15 

Arg Ala Leu Arg 
30 

Val Gly Asp Glu 
45 

Leu Leu Ala Gin 

Val Ser He Cys 
80 

Ala Ala Trp Tyr 
95 

He Pro Asp Glu 
110 

Val Phe Thr Thr 
125 

Arg Thr Asn Phe 

He His Gly Cys 
160 

Gly Asn He Ala 
175 

Val Ala Ala He 



69 



180 

Leu Cys Ser Ser 
195 

His Gin Asn lie 
210 

Gly Thr Gin Leu 
225 

Phe His Ala Phe 

Leu Arg Val lie 
260 

Ala lie Gin Asp 
275 

lie Leu Phe Leu 
290 

Ser Leu Arg Glu 
305 

Ala Glu Val Ala 

Phe Gly Leu Thr 
340 

Glu Phe Lys Ser 
355 

Lys lie Ala Asp 
370 

Gly Glu Leu Cys 
385 

Asn Val Glu Ala 

Ser Gly Asp Phe 
420 

Asp Arg Tyr Lys 
435 

Ala Glu Leu Glu 
450 

Ala Val Val Gly 
465 

Phe Val Val Lys 

Asp Tyr Leu Ala 
500 

Val Arg Phe Val 
515 

Arg Lys Glu Leu 
530 



Gly Thr Thr Gly 
200 

Cys Val Arg Leu 
215 

lie Pro Gly Val 
230 

Gly Phe His He 
245 

Met Phe Arg Arg 

Tyr Glu Val Arg 
280 

Ser Lys Ser Pro 
295 

Leu Cys Cys Gly 
310 

Ala Lys Arg Leu 
325 

Glu Ser Thr Ser 

Gly Ser Leu Gly 
360 

Arg Glu Thr Gly 
375 

He Lys Gly Pro 
390 

Thr Lys Glu Ala 
405 

Gly Tyr Tyr Asp 

Glu Leu He Lys 
440 

Glu He Leu Leu 
455 

He Pro Asp Leu 
470 

Gin Pro Gly Lys 
485 

Glu Arg Val Ser 

Asp Ser He Pro 
520 

Leu Lys Gin Leu 
535 



185 

Leu Pro Lys Gly 

He His Ala Leu 
220 

Thr Val Leu Val 
235 

Thr Leu Gly Tyr 
250 

Phe Asp Gin Glu 
265 

Ser Val He Asn 

Leu Val Asp Lys 
300 

Ala Ala Pro Leu 
315 

Asn Leu Pro Gly 
330 

Ala He He Gin 
345 

Arg Val Thr Pro 

Lys Ala Leu Gly 
380 

Met Val Ser Lys 
395 

He Asp Asp Asp 
410 

Glu Asp Glu His 
425 

Tyr Lys Gly Ser 

Lys Asn Pro Cys 
460 

Glu Ala Gly Glu 
475 

Glu He Thr Ala 
490 

His Thr Lys Tyr 
505 

Arg Asn Val Thr 

Leu Glu Lys Ala 
540 




Val Met Gin Thr 
205 

Asp Pro Arg Tyr 

Tyr Leu Pro Phe 
240 

Phe Met Val Gly 
255 

Ala Phe Leu Lys 
270 

Val Pro Ser Val 
285 

Tyr Asp Leu Ser 

Ala Lys Glu Val 
320 

He Arg Cys Gly 
335 

Ser Leu Arg Asp 
350 

Leu Met Ala Ala 
365 

Pro Asn Gin Val 

Gly Tyr Val Asn 
400 

Gly Trp Leu His 
415 

Phe Tyr Val Val 
430 

Gin Val Ala Pro 
445 

He Arg Asp Val 

Leu Pro Ser Ala 
480 

Lys Glu Val Tyr 
495 

Leu Arg Gly Gly 
510 

Gly Lys He Thr 
525 

Gly Gly 



<210> 222 

<211> 542 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Sequence of a synthetic luciferase 



<400> 222 

Met Met Lys Arg Glu Lys Asn Val He Tyr Gly Pro Glu Pro Leu His 

15 10 15 

Pro Leu Glu Asp Leu Thr Ala Gly Glu Met Leu Phe Arg Ala Leu Arg 



70 



20 

Lys His Ser His 
35 

Ser Leu Ser Tyr 
50 

Ser Leu His Asn 
65 

Ala Glu Asn Asn 

He Gly Met He 
100 

Leu Cys Lys Val 
115 

Lys Asn He Leu 
130 

He Lys Arg He 
145 

Glu Ser Leu Pro 

Asn Phe Lys Pro 
180 

Leu Cys Ser Ser 
195 

His Gin Asn He 
210 

Gly Thr Gin Leu 
225 

Phe His Ala Phe 

Leu Arg Val He 
260 

Ala He Gin Asp 
275 

He Leu Phe Leu 
290 

Ser Leu Arg Glu 
305 

Ala Glu Val Ala 

Phe Gly Leu Thr 
340 

Glu Phe Lys Ser 
355 

Lys He Ala Asp 
370 

Gly Glu Leu Cys 
385 

Asn Val Glu Ala 

Ser Gly Asp Phe 
420 

Asp Arg Tyr Lys 
435 

Ala Glu Leu Glu 
450 

Ala Val Val Gly 
465 

Phe Val Val Lys 



Leu Pro Gin Ala 
40 

Lys Glu Phe Phe 
55 

Cys Gly Tyr Lys 
70 

Thr Arg Phe Phe 
85 

Val Ala Pro Val 

Met Gly He Ser 
120 

Asn Lys Val Leu 
135 

He He Leu Asp 
150 

Asn Phe He Ser 
165 

Leu His Phe Asp 

Gly Thr Thr Gly 
200 

Cys Val Arg Leu 
215 

He Pro Gly Val 
230 

Gly Phe His He 
245 

Met Phe Arg Arg 

Tyr Glu Val Arg 
280 

Ser Lys Ser Pro 
295 

Leu Cys Cys Gly 
310 

Ala Lys Arg Leu 
325 

Glu Ser Thr Ser 

Gly Ser Leu Gly 
360 

Arg Glu Thr Gly 
375 

He Lys Gly Pro 
390 

Thr Lys Glu Ala 
405 

Gly Tyr Tyr Asp 

Glu Leu He Lys 
440 

Glu He Leu Leu 
455 

He Pro Asp Leu 
470 

Gin Pro Gly Lys 



25 

Leu Val Asp Val 

Glu Ala Thr Val 
60 

Met Asn Asp Val 
75 

He Pro Val He 
90 

Asn Glu Ser Tyr 
105 

Lys Pro Gin He 

Glu Val Gin Ser 
140 

Thr Val Glu Asn 
155 

Arg Tyr Ser Asp 
170 

Pro Val Glu Gin 
185 

Leu Pro Lys Gly 

He His Ala Leu 
220 

Thr Val Leu Val 
235 

Thr Leu Gly Tyr 
250 

Phe Asp Gin Glu 
265 

Ser Val He Asn 

Leu Val Asp Lys 
300 

Ala Ala Pro Leu 
315 

Asn Leu Pro Gly 
330 

Ala He He Gin 
345 

Arg Val Thr Pro 

Lys Ala Leu Gly 
380 

Met Val Ser Lys 
395 

He Asp Asp Asp 
410 

Glu Asp Glu His 
425 

Tyr Lys Gly Ser 

Lys Asn Pro Cys 
460 

Glu Ala Gly Glu 
475 

Glu He Thr Ala 



3u 

Val Gly Asp Glu 
45 

Leu Leu Ala Gin 

Val Ser He Cys 
80 

Ala Ala Trp Tyr 
95 

He Pro Asp Glu 
110 

Val Phe Thr Thr 
125 

Arg Thr Asn Phe 

He His Gly Cys 
160 

Gly Asn He Ala 
175 

Val Ala Ala He 
190 

Val Met Gin Thr 
205 

Asp Pro Arg Tyr 

Tyr Leu Pro Phe 
240 

Phe Met Val Gly 
255 

Ala Phe Leu Lys 
270 

Val Pro Ser Val 
285 

Tyr Asp Leu Ser 

Ala Lys Glu Val 
320 

He Arg Cys Gly 
335 

Ser Leu Gly Asp 
350 

Leu Met Ala Ala 
365 

Pro Asn Gin Val 

Gly Tyr Val Asn 
400 

Gly Trp Leu His 
415 

Phe Tyr Val Val 
430 

Gin Val Ala Pro 
445 

He Arg Asp Val 

Leu Pro Ser Ala 
480 

Lys Glu Val Tyr 



71 



485 490 ^^495 

Asp Tyr Leu Ala Glu Arg Val Ser His Thr Lys Tyr Leu Arg Gly Gly 

500 505 510 

Val Arg Phe Val Asp Ser lie Pro Arg Asn Val Thr Gly Lys lie Thr 

515 520 525 

Arg Lys Glu Leu Leu Lys Gin Leu Leu Glu Lys Ala Gly Gly 
530 535 540 



<210> 223 

<211> 542 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Sequence of a synthetic lucif erase 



<400> 223 
Met lie Lys Arg 
1 

Pro Leu Glu Asp 
20 

Lys His Ser His 
35 

Ser Leu Ser Tyr 
50 

Ser Leu His Asn 
65 

Ala Glu Asn Asn 

He Gly Met He 
100 

Leu Cys Lys Val 
115 

Lys Asn He Leu 
130 

He Lys Arg He 
145 

Glu Ser Leu Pro 

Asn Phe Lys Pro 
180 

Leu Cys Ser Ser 
195 

His Gin Asn He 
210 

Gly Thr Gin Leu 
225 

Phe His Ala Phe 

Leu Arg Val He 
260 

Ala He Gin Asp 
275 

He Leu Phe Leu 
290 

Ser Leu Arg Glu 
305 

Ala Glu Val Ala 



Glu Lys Asn Val 
5 

Leu Thr Ala Gly 

Leu Pro Gin Ala 
40 

Lys Glu Phe Phe 
55 

Cys Gly Tyr Lys 
70 

Thr Arg Phe Phe 
85 

Val Ala Pro Val 

Met Gly He Ser 
120 

Asn Lys Val Leu 
135 

He He Leu Asp 
150 

Asn Phe He Ser 
165 

Leu His Phe Asp 

Gly Thr Thr Gly 
200 

Cys Val Arg Leu 
215 

He Pro Gly Val 
230 

Gly Phe His He 
245 

Met Phe Arg Arg 

Tyr Glu Val Arg 
280 

Ser Lys Ser Pro 
295 

Leu Cys Cys Gly 
310 

Ala Lys Arg Leu 



He Tyr Gly Pro 
10 

Glu Met Leu Phe 
25 

Leu Val Asp Val 

Glu Ala Thr Val 
60 

Met Asn Asp Val 
75 

He Pro Val He 
90 

Asn Glu Ser Tyr 
105 

Lys Pro Gin He 

Glu Val Gin Ser 
140 

Thr Val Glu Asn 
155 

Arg Tyr Ser Asp 
170 

Pro Val Glu Gin 
185 

Leu Pro Lys Gly 

He His Ala Leu 
220 

Thr Val Leu Val 
235 

Thr Leu Gly Tyr 
250 

Phe Asp Gin Glu 
265 

Ser Val He Asn 

Leu Val Asp Lys 
300 

Ala Ala Pro Leu 
315 

Asn Leu Pro Gly 



Glu Pro Leu His 
15 

Arg Ala Leu Arg 
30 

Val Gly Asp Glu 
45 

Leu Leu Ala Gin 

Val Ser He Cys 
80 

Ala Ala Trp Tyr 
95 

He Pro Asp Glu 
110 

Val Phe Thr Thr 
125 

Arg Thr Asn Phe 

He His Gly Cys 
160 

Gly Asn He Ala 
175 

Val Ala Ala He 
190 

Val Met Gin Thr 
205 

Asp Pro Arg Tyr 

Tyr Leu Pro Phe 
240 

Phe Met Val Gly 
255 

Ala Phe Leu Lys 
270 

Val Pro Ser Val 
285 

Tyr Asp Leu Ser 

Ala Lys Glu Val 
320 

He Arg Cys Gly 



72 



Phe Gly 

Glu Phe 

Lys lie 
370 
Gly Glu 
385 

Asn Val 

Ser Gly 

Asp Arg 

Ala Glu 
450 
Ala Val 
465 

Phe Val 

Asp Tyr 

Val Arg 

Arg Lys 
530 



Leu Thr 
340 
Lys Ser 
355 

Ala Asp 

Leu Cys 

Glu Ala 

Asp Phe 
420 
Tyr Lys 
435 

Leu Glu 

Val Gly 

Val Lys 

Leu Ala 
500 
Phe Val 
515 

Glu Leu 



325 

Glu Ser 

Gly Ser 

Arg Glu 

lie Lys 
390 

Thr Lys 
405 

Gly Tyr 

Glu Leu 

Glu He 

He Pro 
470 
Gin Pro 
485 

Glu Arg 
Asp Ser 
Leu Lys 



Thr Ser 

Leu Gly 
360 
Thr Gly 
375 

Gly Pro 

Glu Ala 

Tyr Asp 

He Lys 
440 
Leu Leu 
455 

Asp Leu 

Gly Thr 

Val Ser 

He Pro 
520 
Gin Leu 
535 



330 
Ala He 
345 

Arg Val 

Lys Ala 

Met Val 

He Asp 
410 
Glu Asp 
425 

Tyr Lys 

Lys Asn 

Glu Ala 

Glu He 
490 
His Thr 
505 

Arg Asn 
Leu Val 



He Gin Thr 

Thr Pro Leu 
365 

Leu Gly Pro 

380 
Ser Lys Gly 
395 

Asp Asp Gly 

Glu His Phe 

Gly Ser Gin 
445 

Pro Cys He 

460 
Gly Glu Leu 
475 

Thr Ala Lys 

Lys Tyr Leu 

Val Thr Gly 
525 

Lys Ala Gly 
540 



335 

Leu Gly Asp 
350 

Met Ala Ala 

Asn Gin Val 

Tyr Val Asn 
400 

Trp Leu His 

415 
Tyr Val Val 
430 

Val Ala Pro 

Arg Asp Val 

Pro Ser Ala 
480 

Glu Val Tyr 

495 
Arg Gly Gly 
510 

Lys He Thr 
Gly 



<210> 224 

<211> 311 

<212> PRT 

<213> Renilla reniformis 



<400> 224 


























Met 


Thr 


Ser 


Lys 


Val 


Tyr Asp 


Pro 


Glu 


Gin 


Arg Lys 


Arg 


Met 


He 


Thr 


1 








5 










10 








15 




Gly Pro Gin 


Trp 


Trp 


Ala 


Arg 


Cys 


Lys 


Gin 


Met Asn 


Val 


Leu 


Asp 


Ser 








20 










25 








30 






Phe 


lie 


Asn 


Tyr 


Tyr 


Asp 


Ser 


Glu 


Lys 


His 


Ala Glu 


Asn 


Ala 


Val 


He 






35 










40 








45 








Phe 


Leu 


His 


Gly 


Asn 


Ala 


Ala 


Ser 


Ser 


Tyr 


Leu Trp 


Arg 


His 


Val 


Val 




50 










55 








60 










Pro 


His 


He 


Glu 


Pro 


Val 


Ala 


Arg 


Cys 


He 


He Pro 


Asp 


Leu 


He 


Gly 


65 










70 










75 








80 


Met 


Gly Lys 


Ser 


Gly 


Lys 


Ser 


Gly Asn Gly Ser Tyr Arg Leu Leu Asp 










85 










90 








95 




His 


Tyr 


Lys 


Tyr 


Leu 


Thr 


Ala 


Trp 


Phe 


Glu 


Leu Leu 


Asn 


Leu 


Pro 


Lys 








100 










105 








110 




Lys 


He 


He 


Phe 


Val 


Gly His Asp Trp Gly Ala Cys Leu Ala 


Phe 


His 






115 










120 








125 








Tyr 


Ser 


Tyr 


Glu 


His 


Gin 


Asp 


Lys 


He 


Lys 


Ala He 


Val 


His 


Ala 


Glu 




130 










135 








14 0 










Ser 


Val 


Val 


Asp 


Val 


He 


Glu 


Ser 


Trp 


Asp 


Glu Trp 


Pro 


Asp 


He 


Glu 


145 










150 










155 








160 


Glu 


Asp 


He 


Ala 


Leu 


He 


Lys 


Ser 


Glu 


Glu 


Gly Glu 


Lys 


Met 


Val 


Leu 










165 










170 








175 




Glu 


Asn 


Asn 


Phe 


Phe 


Val 


Glu 


Thr 


Met 


Leu 


Pro Ser 


Lys 


He 


Met 


Arg 








180 










185 








190 
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Lys 


Leu 


ljIu Fro Ljiu 


(jIU 


pne 


7\ "1 -« 

Aia 


Aia 


Tyr 


Leu 


Pin 
olU 


Pro 


Jrlie 


Lys 








X j o 






o c\ n 










9 0 ^ 








Lys 


pi,, 
Cjriy 


uiu val Arg 


Arg 


Pro 


Thr 


Leu 


Ser 


Trp 


Pro 


Arg 


fin 


lie 


Pro 










Ol c 
Z J.D 










Z ^ U 












vai 


Lys Gly Gly 


Lys 


Pro 


Asp 


val 


val 


vjin 


lie 


vai 


Arg 


Asn 


Tyr 


o *5 t; 






£> J U 










0 *i ^ 

6 J J 










9 4 n 
z *± u 


Asn 




Tyr Leu Arg 


Aia 


Ser 


Asp 


Asp 


Leu 


Pro 


Lys 


jyie u 


rile 


Jin 

lie 


Pin 
















o t; ft 










zoo 




Ser 


Asp 


pro oiy File 


Fne 


Ser 


Asn 


Aia 


Tie 

lie 


r-. "I 

vai 


Pin 


o±y 


Aid 


Lys 


Lys 






2 60 








265 










270 






Phe 


Pro 


Asn Thr Glu 


Phe 


Val 


Lys 


Val 


Lys 


Gly 


Leu 


His 


Phe 


Ser 


Gin 






275 






280 










285 








Glu 


Asp 


Ala Pro Asp 


Glu 


Met 


Gly 


Lys 


Tyr 


He 


Lys 


Ser 


Phe 


Val 


Glu 




290 






295 










300 










Arg 


Val 


Leu Lys Asn 


Glu 


Gin 





















305 310 



<210> 225 

<211> 311 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Sequence of a synthetic luciferase 



<400> 225 
Met Ala Ser 
1 

Gly Pro Gin 

Phe He Asn 
35 

Phe Leu His 
50 

Pro His He 
65 

Met Gly Lys 

His Tyr Lys 

Lys He He 
115 

Tyr Ser Tyr 
130 

Ser Val Val 
145 

Glu Asp lie 

Glu Asn Asn 

Lys Leu Glu 
195 

Lys Gly Glu 

210 
Leu Val Lys 
225 

Asn Ala Tyr 



Lys Val 
5 

Trp Trp 
20 

Tyr Tyr 

Gly Asn 

Glu Pro 

Ser Gly 
85 

Tyr Leu 
100 

Phe Val 

Glu His 

Asp Val 

Ala Leu 
165 
Phe Phe 
180 

Pro Glu 

Val Arg 

Gly Gly 

Leu Arg 
245 



Tyr Asp Pro 

Ala Arg Cys 

Asp Ser Glu 
40 

Ala Ala Ser 
55 

Val Ala Arg 
70 

Lys Ser Gly 

Thr Ala Trp 

Gly His Asp 
120 

Gin Asp Lys 
135 

He Glu Ser 
150 

He Lys Ser 

Val Glu Thr 

Glu Phe Ala 
200 

Arg Pro Thr 

215 
Lys Pro Asp 
230 

Ala Ser Asp 



Glu Gin Arg 
10 

Lys Gin Met 
25 

Lys His Ala 

Ser Tyr Leu 

Cys He He 
75 

Asn Gly Ser 
90 

Phe Glu Leu 
105 

Trp Gly Ala 

He Lys Ala 

Trp Asp Glu 
155 

Glu Glu Gly 
170 

Met Leu Pro 
185 

Ala Tyr Leu 

Leu Ser Trp 

Val Val Gin 
235 

Asp Leu Pro 
250 



Lys Arg Met 
Asn 
Glu 



Trp 

60 

Pro 

Tyr 

Leu 

Cys 

lie 
140 
Trp 

Glu 

Ser 

Glu 

Pro 
220 
He 

Lys 



Val Leu 

30 
Asn Ala 
45 

Arg His 



Asp Leu 

Arg Leu 

Asn Leu 
110 
Leu Ala 
125 

Val His 

Pro Asp 

Lys Met 

Lys He 
190 
Pro Phe 
205 

Arg Glu 
Val Arg 
Met Phe 



He Thr 
15 

Asp Ser 

Val He 

Val Val 

He Gly 
80 

Leu Asp 
95 

Pro Lys 

Phe His 

Ala Glu 

He Glu 
160 
Val Leu 
175 

Met Arg 

Lys Glu 

He Pro 

Asn Tyr 
240 
He Glu 
255 
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Ser Asp Pro Gly Phe Phe Ser Asn 
260 

Phe Pro Asn Thr Glu Phe Val Lys 
275 280 
Glu Asp Ala Pro Asp Glu Met Gly 

290 295 
Arg Val Leu Lys Asn Glu Gin 
305 310 



Ala He Val Glu Gly Ala Lys Lys 
265 270 
Val Lys Gly Leu His Phe Ser Gin 
285 

Lys Tyr He Lys Ser Phe Val Glu 
300 



<210> 226 

<211> 311 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Sequence of a synthetic luciferase 



Met 


Ala 


Ser 


Lys 


1 








Gly 


Pro 


Gin 


Trp 








A U 


Phe 


He 


Asn 


Tyr 






J b 




Phe 


Leu 


His 


Gly 




50 






Pro 


His 


He 


Glu 


6b 








Met 


Gly 


Lys 


Ser 


His 


Tyr 


Lys 


Tyr 








100 


Lys 


He 


He 


Phe 






lib 




Tyr 


Ser 


Tyr 


Glu 




130 






Ser 


Val 


Val 


Asp 


145 








Glu 


Asp 


He 


Ala 


Glu 


Asn 


Asn 


Phe 








180 


Lys 


Leu 


Glu 


Pro 






195 




Lys 


Gly 


Glu 


Val 




210 






Leu 


Val 


Lys 


Gly 


225 








Asn 


Ala 


Tyr 


Leu 


Ser 


Asp 


Pro 


Gly 








260 


Phe 


Pro 


Asn 


Thr 






275 




Glu 


Asp 


Ala 


Pro 




290 






Arg 


Val 


Leu 


Lys 



Val Tyr Asp Pro 
5 

Trp Ala Arg Cys 

Tyr Asp Ser Glu 
40 

Asn Ala Ala Ser 
55 

Pro Val Ala Arg 
70 

Gly Lys Ser Gly 
85 

Leu Thr Ala Trp 

Val Gly His Asp 
120 

His Gin Asp Lys 
135 

Val lie Glu Ser 
150 

Leu He Lys Ser 
165 

Phe Val Glu Thr 

Glu Glu Phe Ala 
200 

Arg Arg Pro Thr 
215 

Gly Lys Pro Asp 
230 

Arg Ala Ser Asp 
245 

Phe Phe Ser Asn 

Glu Phe Val Lys 
280 

Asp Glu Met Gly 
295 

Asn Glu Gin 
310 



Glu Gin Arg Lys 
10 

Lys Gin Met Asn 
25 

Lys His Ala Glu 

Ser Tyr Leu Trp 
60 

Cys He lie Pro 
75 

Asn Gly Ser Tyr 
90 

Phe Glu Leu Leu 
105 

Trp Gly Ala Cys 

He Lys Ala lie 
140 

Trp Asp Glu Trp 
155 

Glu Glu Gly Glu 
170 

Met Leu Pro Ser 
185 

Ala Tyr Leu Glu 

Leu Ser Trp Pro 
220 

Val Val Gin lie 
235 

Asp Leu Pro Lys 
250 

Ala He Val Glu 
265 

Val Lys Gly Leu 

Lys Tyr lie Lys 
300 



Arg Met lie Thr 
15 

Val Leu Asp Ser 
30 

Asn Ala Val He 
45 

Arg His Val Val 

Asp Leu He Gly 
80 

Arg Leu Leu Asp 
95 

Asn Leu Pro Lys 
110 

Leu Ala Phe His 
125 

Val His Ala Glu 

Pro Asp He Glu 
160 

Lys. Met Val Leu 
175 

Lys He Met Arg 
190 

Pro Phe Lys Glu 
205 

Arg Glu lie Pro 

Val Arg Asn Tyr 
240 

Met Phe He Glu 
255 

Gly Ala Lys Lys 
270 

His Phe Ser Gin 
285 

Ser Phe Val Glu 
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<210> 227 

<211> 311 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 



<400> 227 



Met 


Ala 


Ser 


Lys Val 


Tyr 


Asp 


Pro 


Glu 


Gin Arg 


Lys 


Arg 


Met 


lie 


Thr 


1 






5 










10 










15 




Gly 


Pro 


Gin 


Trp Trp 


Ala 


Arg 


Cys 


Lys 


Gin 


Met 


Asn 


Val 


Leu 


Asp 


Ser 








20 








25 










30 






Phe 


He 


Asn 


Tyr Tyr 


Asp 


Ser 


Glu 


Lys 


His 


Ala 


Glu 


Asn 


Ala 


Val 


He 






35 








40 










45 








Phe 


Leu 


His 


Gly Asn 


Ala 


Ala 


Ser 


Ser 


Tyr 


Leu 


Trp 


Arg 


His 


Val 


Val 




50 








55 










60 










Pro 


His 


He 


Glu Pro 


Val 


Ala Arg Cys 


He 


He 


Pro 


Asp 


Leu 


lie 


Gly 


65 








70 










75 










80 


Met 


Gly 


Lys 


Ser Gly 


Lys 


Ser Gly Asn 


Gly Ser 


Tyr 


Arg 


Leu 


Leu 


Asp 








85 










90 










95 




His 


Tyr 


Lys 


Tyr Leu 


Thr 


Ala 


Trp 


Phe 


Glu 


Leu 


Leu 


Asn 


Leu 


Pro 


Lys 








100 








105 










110 






Lys 


He 


He 


Phe Val 


Gly 


His 


Asp 


Trp 


Gly Ala' 


Cys 


Leu 


Ala 


Phe 


His 






115 








120 










125 








Tyr 


Ser 


Tyr Glu His 


Gin 


Asp 


Lys 


He 


Lys 


Ala 


He 


Val 


His 


Ala 


Glu 




130 








135 










140 










Ser 


Val 


Val 


Asp Val 


He 


Glu 


Ser 


Trp 


Asp 


Glu 


Trp 


Pro 


Asp 


lie 


Glu 


145 








150 










155 










160 


Glu 


Asp 


He 


Ala Leu 


He 


Lys 


Ser 


Glu 


Glu Gly 


Glu 


Lys 


Met 


Val 


Leu 








165 










170 










175 




Glu 


Asn 


Asn 


Phe Phe 


Val 


Glu 


Thr 


Met 


Leu 


Pro 


Ser 


Lys 


He 


Met 


Arg 








180 








185 










190 






Lys 


Leu 


Glu 


Pro Glu 


Glu 


Phe 


Ala 


Ala 


Tyr 


Leu 


Glu 


Pro 


Phe 


Lys 


Glu 






195 








200 










205 








Lys 


Gly 


Glu 


Val Arg 


Arg 


Pro 


Thr 


Leu 


Ser 


Trp 


Pro 


Arg 


Glu 


He 


Pro 




210 








215 










220 










Leu 


Val 


Lys Gly Gly 


Lys 


Pro Asp 


val 


Val 


Gin 


He 


Val 


Arg 


Asn 


Tyr 


225 








230 










235 










240 


Asn 


Ala 


Tyr Leu Arg 


Ala 


Ser Asp Asp 


Leu 


Pro 


Lys 


Met 


Phe 


lie 


Glu 








245 










250 










255 




Ser 


Asp 


Pro Gly Phe 


Phe 


Ser 


Asn 


Ala 


He 


Val 


Glu 


Gly 


Ala 


Lys 


Lys 








260 








265 










270 






Phe 


Pro 


Asn 


Thr Glu 


Phe 


val 


Lys 


Val 


Lys Gly 


Leu 


His 


Phe 


Ser 


Gin 






275 








280 










285 








Glu 


Asp 


Ala 


Pro Asp 


Glu 


Met Gly Lys 


Tyr 


He 


Lys 


Ser 


Phe 


Val 


Glu 




290 








295 










300 










Arg 


Val 


Leu 


Lys Asn 


Glu 


Gin 





















305 310 



<210> 228 

<211> 14 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A consensus sequence 
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<221> misc_f eature 
<222> (1) . , . (14) 
<223> n = A,T,C or G 

<400> 228 
yggmnnnnng ccaa 

<210> 229 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A primer 
<400> 229 

gtactgagac gacgccagcc caagcttagg cctgagtg 

<210> 230 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A primer 
<400> 230 

ggcatgagcg tgaactgact gaactagcgg ccgccgag 

<210> 231 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A primer 
<400> 231 

ggatcccatg gtgaagcgtg agaa 

<210> 232 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A primer 
<400> 232 

ggatcccatg gtgaaacgcg a 

<210> 233 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A primer 
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<400> 233 

ctagcttttt tttctagata atcatgaaga c 

<210> 234 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A primer 
<400> 234 

caaaaagctt ggcattccgg tactgttggt aaagccacca tggtgaagcg agag 

<210> 235 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A primer 
<400> 235 

caattgttgt tgttaacttg tttatt 

<210> 236 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A primer 
<400> 236 

aaccatggct tccaaggtgt acgaccccga gcaacgcaaa 

<210> 237 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A primer 
<400> 237 

gctctagaat tactgctcgt tcttcagcac gcgctccacg 

<210> 238 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A primer 
<400> 238 

cgctagccat ggcttcgaaa gtttatgatc c 
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<210> 239 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A primer 
<400> 239 

ggccagtaac tctagaatta ttgtt 

<210> 240 
<211> 5 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 240 
tataa 

<210> 241 
<211> 6 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 241 
stratg 

<210> 242 
<211> 9 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<221> misc_feature 
<222> (1) . . . (9) 
<223> n = A,T,C or G 

<400> 242 
mttncnnma 

<210> 243 
<211> 5 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 243 
tratg 



<210> 244 

<211> 7 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A consensus sequence 

<400> 244 
tgastma 

<210> 245 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A consensus sequence 

<221> misc_feature 
<222> (1) . . . (14) 
<223> n = A,T,C or G 

<400> 245 
yggmnnnnng ccaa 

<210> 246 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 246 

aaccatggct tccaaggtgt acgaccccga gcaacgcaaa 

<210> 247 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 247 

cgcatgatca ctgggcctca gtggtgggct cgctgcaagc 

<210> 248 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 248 

aaatgaacgt gctggactcc ttcatcaact actatgattc 
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<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 249 

cgagaagcac gccgagaacg ccgtgatttt tctgcatggt aacgctgcct 

<210> 250 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 250 

ccagctacct gtggaggcac gtcgtgcctc acatcgagcc 

<210> 251 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 251 

cgtggctaga tgcatcatcc ctgatctgat cggaatgggt 

<210> 252 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 252 

aagtccggca agagcgggaa tggctcatat cgcctcctgg 

<210> 253 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 253 

atcactacaa gtacctcacc gcttggttcg agctgctgaa 

<210> 254 
<211> 40 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 254 

ccttccaaag aaaatcatct ttgtgggcca cgactggggg 

<210> 255 
<211> 40 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 255 

gcttgtctgg cctttcacta ctcctacgag caccaagaca 

<210> 256 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 256 

agatcaaggc catcgtccat gctgagagtg tcgtggacgt 

<210> 257 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 257 

gatcgagtcc tgggacgagt ggcctgacat cgaggaggat atcgc 

<210> 258 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 258 

cctgatcaag agcgaagagg gcgagaaaat ggtgcttgag 

<210> 259 

<211> 40 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> An oligonucleotide 
<400> 259 

aataacttct tcgtcgagac catgctccca agcaagatca 

<210> 260 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 260 

tgcggaaact ggagcctgag gagttcgctg cctacctgga gccat 

<210> 261 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 261 

tcaaggagaa gggcgaggtt agacggccta ccctctcctg 

<210> 262 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 262 

gcctcgcgag atccctctcg ttaagggagg caagcccgac 

<210> 263 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 263 

gtcgtccaga ttgtccgcaa ctacaacgcc taccttcggg 

<210> 264 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 264 
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ccagcgacga tctgcctaag atgttcatcg agtccgaccc 

<210> 265 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 265 

tgggttcttt tccaacgcta ttgtcgaggg agctaagaag 

<210> 266 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 266 

ttccctaaca ccgagttcgt gaaggtgaag ggcctccact 

<210> 267 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 267 

tcagccagga ggacgctcca gatgaaatgg gtaagtacat 

<210> 268 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 268 

caagagcttc gtggagcgcg tgctgaagaa cgagcagtaa ttctagagc 

<210> 269 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 269 

gctctagaat tactgctcgt tcttcagca 
<210> 270 
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<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 270 

cgcgctccac gaagctcttg atgtacttac ccatttcatc 

<210> 271 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 271 

tggagcgtcc tcctggctga agtggaggcc cttcaccttc 

<210> 272 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 272 

acgaactcgg tgttagggaa cttcttagct ccctcgacaa 

<210> 273 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 273 

tagcgttgga aaagaaccca gggtcggact cgatgaacat 

<210> 274 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 274 

cttaggcaga tcgtcgctgg cccgaaggta ggcgttgtag 

<210> 275 

<211> 40 

<212> DNA 

<213> Artificial Sequence 



85 



<220> 

<223> An oligonucleotide 
<400> 275 

ttgcggacaa tctggacgac gtcgggcttg cctcccttaa 

<210> 276 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 276 

cgagagggat ctcgcgaggc caggagaggg taggccgtct 

<210> 277 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 277 

aacctcgccc ttctccttga atggctccag gtaggcagcg 

<210> 278 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 278 

aactcctcag gctccagttt ccgcatgatc ttgcttggga gcatg 

<210> 279 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 279 

gtctcgacga agaagttatt ctcaagcacc attttctcgc 

<210> 280 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
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<400> 280 

cctcttcgct cttgatcagg gcgatatcct cctcgatgtc 

<210> 281 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 281 

aggccactcg tcccaggact cgatcacgtc cacgacactc 

<210> 282 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 282 

gcatggacga tggccttgat cttgtcttgg tgctcgtagg 

<210> 283 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 283 

tagtgaaagg ccagacaagc cccccagtcg tggcccacaa 

<210> 284 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 284 

agatgatttt ctttggaagg ttcagcagct cgaaccaagc 

<210> 285 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 285 

ggtgaggtac ttgtagtgat ccaggaggcg atatgagcca 
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<210> 286 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 286 

ttcccgctct tgccggactt acccattccg atcagatcag 

<210> 287 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 287 

ggatgatgca tctagccacg ggctcgatgt gaggcacgac gtgcc 

<210> 288 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 288 

tccacaggta gctggaggca gcgttaccat gcagaaaaat 

<210> 289 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 289 

cacggcgttc tcggcgtgct tctcggaatc atagtagttg atgaa 

<210> 290 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 290 

ggagtccagc acgttcattt gcttgcagcg agcccaccac 

<210> 291 
<211> 40 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 
<400> 291 

tgaggcccag tgatcatgcg tttgcgttgc tcggggtcgt 

<210> 292 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 292 

acaccttgga agccatggtt 

<210> 293 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A Kozak sequence 

<400> 293 
aaccatggct 

<210> 294 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> An oligonucleotide 

<400> 294 
taattctaga gc 

<210> 295 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> A primer 
<400> 295 

gcgtagccat ggtaaagcgt gagaaaaatg tc 

<210> 296 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> A primer 



Ui 

V i 
"35 
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<400> 296 

ccgactctag attactaacc gccggccttc acc 33 

<210> 297 
<211> 1626 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 
<400> 297 

atggtgaaac gcgaaaagaa cgtgatctac ggcccagaac cactgcatcc actggaagac 60 

ctcaccgctg gtgagatgct cttccgagca ctgcgtaaac atagtcacct ccctcaagca 12 0 

ctcgtggacg tcgtgggaga cgagagcctc tcctacaaag aatttttcga agctactgtg 180 

ctgttggccc aaagcctcca taattgtggg tacaaaatga acgatgtggt gagcatttgt 24 0 

gctgagaata acactcgctt ctttattcct gtaatcgctg cttggtacat cggcatgatt 300 

gtcgcccctg tgaatgaatc ttacatccca gatgagctgt gtaaggttat gggtattagc 360 

aaacctcaaa tcgtctttac taccaaaaac atcttgaata aggtcttgga agtccagtct 42 0 

cgtactaact tcatcaaacg catcattatt ctggataccg tcgaaaacat ccacggctgt 480 

gagagcctcc ctaacttcat ctctcgttac agcgatggta atatcgctaa tttcaagccc 540 

p ttgcattttg atccagtcga gcaagtggcc gctattttgt gctcctccgg caccactggt 600 

yp ttgcctaaag gtgtcatgca gactcaccag aatatctgtg tgcgtttgat ccacgctctc 660 

gaccctcgtg tgggtactca attgatccct ggcgtgactg tgctggtgta tctgcctttc 72 0 

> tttcacgcct ttggtttctc tattaccctg ggctatttca tggtcggctt gcgtgtcatc 780 

atgtttcgtc gcttcgacca agaagccttc ttgaaggcta ttcaagacta cgaggtgcgt 84 0 

tccgtgatca acgtcccttc agtcattttg ttcctgagca aatctccttt ggttgacaag 900 

tatgatctga gcagcttgcg tgagctgtgc tgtggcgctg ctcctttggc caaagaagtg 960 

y gccgaggtcg ctgctaagcg tctgaacctc cctggtatcc gctgcggttt tggtttgact 102 0 

y* gagagcactt ctgctaacat ccatagcttg cgagacgagt ttaagtctgg tagcctgggt 1080 

s cgcgtgactc ctcttatggc tgcaaagatc gccgaccgtg agaccggcaa agcactgggc 1140 

p ccaaatcaag tcggtgaatt gtgtattaag ggccctatgg tctctaaagg ctacgtgaac 12 00 

m aatgtggagg ccactaaaga agccattgat gatgatggct ggctccatag cggcgacttc 1260 

fj ggttactatg atgaggacga acacttctat gtggtcgatc gctacaaaga attgattaag 1320 

s ^ tacaaaggct ctcaagtcgc accagccgaa ctggaagaaa ttttgctgaa gaacccttgt 1380 

atccgcgacg tggccgtcgt gggtatccca gacttggaag ctggcgagtt gcctagcgcc 144 0 

^ tttgtggtga aacaacccgg caaggagatc actgctaagg aggtctacga ctatttggcc 1500 

U gagcgcgtgt ctcacaccaa atatctgcgt ggcggcgtcc gcttcgtcga ttctattcca 1560 

cgcaacgtta ccggtaagat cactcgtaaa gagttgctga agcaactcct cgaaaaagct 1620 

ggcggc 1626 

<210> 298 
<211> 542 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 
<400> 298 

Met Val Lys Arg Glu Lys Asn Val lie Tyr Gly Pro Glu Pro Leu His 

15 10 15 

Pro Leu Glu Asp Leu Thr Ala Gly Glu Met Leu Phe Arg Ala Leu Arg 

20 25 30 

Lys His Ser His Leu Pro Gin Ala Leu Val Asp Val Val Gly Asp Glu 
35 40 45 

90 
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Ser Leu Ser Tyr Lys Glu Phe Phe Glu Ala Thr Val Leu Leu Ala Gin 

50 55 60 

Ser Leu His Asn Cys Gly Tyr Lys Met Asn Asp Val Val Ser lie Cys 
65 70 75 80 

Ala Glu Asn Asn Thr Arg Phe Phe lie Pro Val He Ala Ala Trp Tyr 

85 90 95 

He Gly Met He Val Ala Pro Val Asn Glu Ser Tyr He Pro Asp Glu 

100 105 HO 

Leu Cys Lys Val Met Gly He Ser Lys Pro Gin He Val Phe Thr Thr 

115 120 125 

Lys Asn He Leu Asn Lys Val Leu Glu Val Gin Ser Arg Thr Asn Phe 

130 135 140 

He Lys Arg He He He Leu Asp Thr Val Glu Asn He His Gly Cys 
145 150 155 160 

Glu Ser Leu Pro Asn Phe He Ser Arg Tyr Ser Asp Gly Asn He Ala 

165 170 175 

Asn Phe Lys Pro Leu His Phe Asp Pro Val Glu Gin Val Ala Ala He 

180 185 190 

Leu Cys Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Met Gin Thr 

195 200 205 

His Gin Asn He Cys Val Arg Leu He His Ala Leu Asp Pro Arg Val 

210 215 220 

Gly Thr Gin Leu He Pro Gly Val Thr Val Leu Val Tyr Leu Pro Phe 
225 230 235 240 

Phe His Ala Phe Gly Phe Ser He Thr Leu Gly Tyr Phe Met Val Gly 

245 250 255 

Leu Arg Val He Met Phe Arg Arg Phe Asp Gin Glu Ala Phe Leu Lys 

260 265 270 

Ala He Gin Asp Tyr Glu Val Arg Ser Val He Asn Val Pro Ser Val 

275 280 285 

He Leu Phe Leu Ser Lys Ser Pro Leu Val Asp Lys Tyr Asp Leu Ser 

290 295 300 

Ser Leu Arg Glu Leu Cys Cys Gly Ala Ala Pro Leu Ala Lys Glu Val 
305 310 315 320 

Ala Glu Val Ala Ala Lys Arg Leu Asn Leu Pro Gly He Arg Cys Gly 

325 330 335 

Phe Gly Leu Thr Glu Ser Thr Ser Ala Asn He His Ser Leu Arg Asp 

340 345 350 

Glu Phe Lys Ser Gly Ser Leu Gly Arg Val Thr Pro Leu Met Ala Ala 

355 360 365 

Lys He Ala Asp Arg Glu Thr Gly Lys Ala Leu Gly Pro Asn Gin Val 

370 375 380 

Gly Glu Leu Cys He Lys Gly Pro Met Val Ser Lys Gly Tyr Val Asn 
385 390 395 400 

Asn Val Glu Ala Thr Lys Glu Ala He Asp Asp Asp Gly Trp Leu His 

405 410 415 

Ser Gly Asp Phe Gly Tyr Tyr Asp Glu Asp Glu His Phe Tyr Val Val 

420 425 430 

Asp Arg Tyr Lys Glu Leu He Lys Tyr Lys Gly Ser Gin Val Ala Pro 

435 440 445 

Ala Glu Leu Glu Glu He Leu Leu Lys Asn Pro Cys He Arg Asp Val 

450 455 460 

Ala Val Val Gly He Pro Asp Leu Glu Ala Gly Glu Leu Pro Ser Ala 
465 470 475 480 

Phe Val Val Lys Gin Pro Gly Lys Glu He Thr Ala Lys Glu Val Tyr 

485 490 495 

Asp Tyr Leu Ala Glu Arg Val Ser His Thr Lys Tyr Leu Arg Gly Gly 
500 505 510 
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Val Arg Phe Val Asp Ser He Pro Arg Asn Val Thr Gly Lys He Thr 

515 520 525 

Arg Lys Glu Leu Leu Lys Gin Leu Leu Glu Lys Ala Gly Gly 
530 535 540 



<210> 299 

<211> 1626 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Sequence of a synthetic lucif erase 



<400> 299 

atggtgaagc gtgagaaaaa tgtcatctat 
ttgactgccg gcgaaatgct gtttcgtgct 
ttggtcgatg tggtcggcga tgaatctttg 
ttgctggctc agtccctcca caattgtggc 
gctgaaaaca atacccgttt cttcattcca 
gtggctccag tcaacgagag ctacattccc 
aagccacaga ttgtcttcac cactaagaat 
cgcaccaact ttattaagcg tatcatcatc 
gaatctttgc ctaatttcat ctctcgctat 
ctccacttcg accctgtgga acaagttgca 
ctcccaaagg gagtcatgca gacccatcaa 
gatccacgct acggcactca gctgattcct 
ttccatgctt tcggctttca tattactttg 
atgttccgcc gttttgatca ggaggctttc 
agtgtcatca acgtgcctag cgtgatcctg 
tacgacttgt cttcactgcg tgaattgtgt 
gctgaagtgg ccgccaaacg cttgaatctt 
gaatctacca gcgctattat tcagtctctc 
cgtgtcactc cactcatggc tgctaagatc 
ccgaaccaag tgggcgagct gtgtatcaaa 
aacgttgaag ctaccaagga ggccatcgac 
ggatattacg acgaagatga gcatttttac 
tacaagggta gccaggttgc tccagctgag 
attcgcgatg tcgctgtggt cggcattcct 
ttcgttgtca agcagcctgg taaagaaatt 
gaacgtgtga gccatactaa gtacttgcgt 
cgtaacgtaa caggcaaaat tacccgcaag 
ggcggt 



ggccctgagc ctctccatcc tttggaggat 
ctccgcaagc actctcattt gcctcaagcc 
agctacaagg agttttttga ggcaaccgtc 
tacaagatga acgacgtcgt tagtatctgt 
gtcatcgccg catggtatat cggtatgatc 
gacgaactgt gtaaagtcat gggtatctct 
attctgaaca aagtcctgga agtccaaagc 
ttggacactg tggagaatat tcacggttgc 
tcagacggca acatcgcaaa ctttaaacca 
gccattctgt gtagcagcgg tactactgga 
aacatttgcg tgcgtctgat ccatgctctc 
ggtgtcaccg tcttggtcta cttgcctttc 
ggttacttta tggtcggtct ccgcgtgatt 
ttgaaagcca tccaagatta tgaagtccgc 
tttttgtcta agagcccact cgtggacaag 
tgcggtgccg ctccactggc taaggaggtc 
ccagggattc gttgtggctt cggcctcacc 
cgcgatgagt ttaagagcgg ctctttgggc 
gctgatcgcg aaactggtaa ggctttgggc 
ggccctatgg tgagcaaggg ttatgtcaat 
gacgacggct ggttgcattc tggtgatttt 
gtcgtggatc gttacaagga gctgatcaaa 
ttggaggaga ttctgttgaa aaatccatgc 
gatctggagg ccggcgaact gccttctgct 
accgccaaag aagtgtatga ttacctggct 
ggcggcgtgc gttttgttga ctccatccct 
gagctgttga aacaattgtt ggagaaggcc 



<210> 300 
<211> 542 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Sequence of a synthetic luciferase 
<400> 300 

Met Val Lys Arg Glu Lys Asn Val He Tyr Gly Pro Glu Pro Leu His 

15 10 15 

Pro Leu Glu Asp Leu Thr Ala Gly Glu Met Leu Phe Arg Ala Leu Arg 

20 25 30 

Lys His Ser His Leu Pro Gin Ala Leu Val Asp Val Val Gly Asp Glu 
35 40 45 
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Ser Leu Ser Tyr Lys Glu Phe Phe Glu Ala Thr Val Leu Leu Ala Gin 

50 55 60 

Ser Leu His Asn Cys Gly Tyr Lys Met Asn Asp Val Val Ser He Cys 
65 70 75 80 

Ala Glu Asn Asn Thr Arg Phe Phe He Pro Val He Ala Ala Trp Tyr 

85 90 95 

He Gly Met He Val Ala Pro Val Asn Glu Ser Tyr He Pro Asp Glu 

100 105 HO 

Leu Cys Lys Val Met Gly He Ser Lys Pro Gin He Val Phe Thr Thr 

115 120 125 

Lys Asn He Leu Asn Lys Val Leu Glu Val Gin Ser Arg Thr Asn Phe 

130 135 140 

He Lys Arg He He He Leu Asp Thr Val Glu Asn He His Gly Cys 
145 150 155 160 

Glu Ser Leu Pro Asn Phe He Ser Arg Tyr Ser Asp Gly Asn He Ala 

165 170 175 

Asn Phe Lys Pro Leu His Phe Asp Pro Val Glu Gin Val Ala Ala He 

180 185 190 

Leu Cys Ser Ser Gly Thr Thr Gly Leu Pro Lys Gly Val Met Gin Thr 

195 200 205 

His Gin Asn He Cys Val Arg Leu He His Ala Leu Asp Pro Arg Tyr 

210 215 220 

Gly Thr Gin Leu He Pro Gly Val Thr Val Leu Val Tyr Leu Pro Phe 
225 230 235 240 

Phe His Ala Phe Gly Phe His He Thr Leu Gly Tyr Phe Met Val Gly 

245 250 255 

Leu Arg Val He Met Phe Arg Arg Phe Asp Gin Glu Ala Phe Leu Lys 

260 265 270 

Ala He Gin Asp Tyr Glu Val Arg Ser Val He Asn Val Pro Ser Val 

275 280 285 

He Leu Phe Leu Ser Lys Ser Pro Leu Val Asp Lys Tyr Asp Leu Ser 

290 295 300 

Ser Leu Arg Glu Leu Cys Cys Gly Ala Ala Pro Leu Ala Lys Glu Val 
305 310 315 320 

Ala Glu Val Ala Ala Lys Arg Leu Asn Leu Pro Gly He Arg Cys Gly 

325 330 335 

Phe Gly Leu Thr Glu Ser Thr Ser Ala He He Gin Ser Leu Arg Asp 

340 345 350 

Glu Phe Lys Ser Gly Ser Leu Gly Arg Val Thr Pro Leu Met Ala Ala 

355 360 365 

Lys He Ala Asp Arg Glu Thr Gly Lys Ala Leu Gly Pro Asn Gin Val 

370 375 380 

Gly Glu Leu Cys He Lys Gly Pro Met Val Ser Lys Gly Tyr Val Asn 
385 390 395 400 

Asn Val Glu Ala Thr Lys Glu Ala He Asp Asp Asp Gly Trp Leu His 

405 410 415 

Ser Gly Asp Phe Gly Tyr Tyr Asp Glu Asp Glu His Phe Tyr Val Val 

420 425 430 

Asp Arg Tyr Lys Glu Leu He Lys Tyr Lys Gly Ser Gin Val Ala Pro 

435 440 445 

Ala Glu Leu Glu Glu He Leu Leu Lys Asn Pro Cys He Arg Asp Val 

450 455 460 

Ala Val Val Gly He Pro Asp Leu Glu Ala Gly Glu Leu Pro Ser Ala 
465 470 475 480 

Phe Val Val Lys Gin Pro Gly Lys Glu He Thr Ala Lys Glu Val Tyr 

485 490 495 

Asp Tyr Leu Ala Glu Arg Val Ser His Thr Lys Tyr Leu Arg Gly Gly 
500 505 510 
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Val Arg Phe Val 
515 

Arg Lys Glu Leu 
530 



Asp Ser lie Pro 
520 

Leu Lys Gin Leu 
535 



Arg Asn Val Thr 

Leu Glu Lys Ala 
540 




Gly Lys lie Thr 
525 

Gly Gly 



<210> 301 
<211> 1626 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Sequence of a synthetic luciferase 
<400> 301 

atggtaaagc gtgagaaaaa tgtcatctat ggccctgagc ctctccatcc tttggaggat 
ttgactgccg gcgaaatgct gtttcgtgct ctccgcaagc actctcattt gcctcaagcc 
ttggtcgatg tggtcggcga tgaatctttg agctacaagg agttttttga ggcaaccgtc 
ttgctggctc agtccctcca caattgtggc tacaagatga acgacgtcgt tagtatctgt 
gctgaaaaca atacccgttt cttcattcca gtcatcgccg catggtatat cggtatgatc 
gtggctccag tcaacgagag ctacattccc gacgaactgt gtaaagtcat gggtatctct 
aagccacaga ttgtcttcac cactaagaat attctgaaca aagtcctgga agtccaaagc 
cgcaccaact ttattaagcg tatcatcatc ttggacactg tggagaatat tcacggttgc 
gaatctttgc ctaatttcat ctctcgctat tcagacggca acatcgcaaa ctttaaacca 
ctccacttcg accctgtgga acaagttgca gccattctgt gtagcagcgg tactactgga 
ctcccaaagg gagtcatgca gacccatcaa aacatttgcg tgcgtctgat ccatgctctc 
gatccacgct acggcactca gctgattcct ggtgtcaccg tcttggtcta cttgcctttc 
ttccatgctt tcggctttca tattactttg ggttacttta tggtcggtct ccgcgtgatt 
atgttccgcc gttttgatca ggaggctttc ttgaaagcca tccaagatta tgaagtccgc 
agtgtcatca acgtgcctag cgtgatcctg tttttgtcta agagcccact cgtggacaag 
tacgacttgt cttcactgcg tgaattgtgt tgcggtgccg ctccactggc taaggaggtc 
gctgaagtgg ccgccaaacg cttgaatctt ccagggattc gttgtggctt cggcctcacc 
gaatctacca gtgcgattat ccagactctc ggggatgagt ttaagagcgg ctctttgggc 
cgtgtcactc cactcatggc tgctaagatc gctgatcgcg aaactggtaa ggctttgggc 
ccgaaccaag tgggcgagct gtgtatcaaa ggccctatgg tgagcaaggg ttatgtcaat 
aacgttgaag ctaccaagga ggccatcgac gacgacggct ggttgcattc tggtgatttt 
ggatattacg acgaagatga gcatttttac gtcgtggatc gttacaagga gctgatcaaa 
tacaagggta gccaggttgc tccagctgag ttggaggaga ttctgttgaa aaatccatgc 
attcgcgatg tcgctgtggt cggcattcct gatctggagg ccggcgaact gccttctgct 
ttcgttgtca agcagcctgg tacagaaatt accgccaaag aagtgtatga ttacctggct 
gaacgtgtga gccatactaa gtacttgcgt ggcggcgtgc gttttgttga ctccatccct 
cgtaacgtaa caggcaaaat tacccgcaag gagctgttga aacaattgtt ggtgaaggcc 

ggcggt 

<210> 302 
<211> 542 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Sequence of a synthetic luciferase 
<400> 302 

Met Val Lys Arg Glu Lys Asn Val lie Tyr Gly Pro Glu Pro Leu His 

1 5 10 15 

Pro Leu Glu Asp Leu Thr Ala Gly Glu Met Leu Phe Arg Ala Leu Arg 

20 25 30 

Lys His Ser His Leu Pro Gin Ala Leu Val Asp Val Val Gly Asp Glu 
35 40 45 
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Ser 


Leu 


Ser 


Tyr 


Lys 


Glu 


Phe 


Phe 


Glu 


Ala 


Thr 


Val 


Leu 




50 










55 










60 




Ser 


Leu 


His 


Asn 


Cys 


Gly 


Tyr 


Lys 


Met 


Asn 


Asp 


Val 


Val 


65 










70 










75 






Ala 


Glu 


Asn 


Asn 


Thr 


Arg 


Phe 


Phe 


He 


Pro 


Val 


He 


Ala 










85 










90 








He 


Gly 


Met 


He 


Val 


Ala 


Pro 


Val 


Asn 


Glu 


Ser 


Tyr 


He 








100 










105 










Leu 


Cys 


Lys 


Val 


Met 


Gly 


He 


Ser 


Lys 


Pro 


Gin 


He 


Val 






115 










120 










125 


Lys 


Asn 


He 


Leu 


Asn 


Lys 

2 


Val 


Leu 


Glu 


Val 


Gin 


Ser 


Arg 




130 










135 










140 




lie 


Lys 


Arq 


He 


He 


He 


Leu 


Asp 


Thr 


Val 


Glu 


Asn 


He 


145 










150 










155 






Glu 


Ser 


Leu 


Pro 


Asn 


Phe 


He 


Ser 


Arg 


Tyr 


Ser 


Asp 


Gly 










165 










170 








Asn 


Phe 


Lys 


Pro 


Leu 


His 


Phe 


Asp 


Pro 


Val 


Glu 


Gin 


Val 








180 










185 










Leu 


Cys 


Ser 


Ser 


Gly 


Thr 


Thr 


Gly 


Leu 


Pro 


Lys 


Gly 


Val 






195 










200 










205 


His 


Gin 


Asn 


He 


Cys 


Val 


Arg 


Leu 


He 


His 


Ala 


Leu 


Asp 




210 










215 










220 




Gly 


Thr 


Gin 


Leu 


He 


Pro 


Gly 


Val 


Thr 


Val 


Leu 


Val 


Tyr 


225 










230 










235 






Phe 


His 


Ala 


Phe 


Gly 


Phe 


His 


He 


Thr 


Leu 


Gly 


Tyr 


Phe 










245 










250 








Leu 


Arg 


Val 


He 


Met 


Phe 


Arq 


Arq 


Phe 


Asp 


Gin 


Glu 


Ala 








260 










265 










Ala 


He 


Gin 


Asp 


Tyr 


Glu 


Val 


Arg 


Ser 


Val 


He 


Asn 


Val 






275 










280 










285 


He 


Leu 


Phe 


Leu 


Ser 


Lys 


Ser 


Pro 


Leu 


Val 


Asp 


Lys 


Tyr 




290 










295 










300 




Ser 


Leu 


Arg 


Glu 


Leu 


Cys 


Cys 


Gly 


Ala 


Ala 


Pro 


Leu 


Ala 


305 










310 










315 






Ala 


Glu 


Val 


Ala 


Ala 


Lys 


Arq 


Leu 


Asn 


Leu 


Pro 


Gly 


He 










325 










330 








Phe 


Gly 


Leu 


Thr 


Glu 


Ser 


Thr 


Ser 


Ala 


He 


He 


Gin 


Thr 








340 










345 










Glu 


Phe 


Lys 


Ser 


Gly 


Ser 


Leu 


Gly 


Arq 


Val 


Thr 


Pro 


Leu 






355 










360 










365 


Lys 


He 


Ala 


Asp 


Arg 


Glu 


Thr 


Gly 


Lys 


Ala 


Leu 


Gly 


Pro 




370 










375 










380 




Gly 


Glu 


Leu 


Cys 


He 


Lys 


Gly 


Pro 


Met 


Val 


Ser 


Lys 


Gly 


385 










390 










395 






Asn 


Val 


Glu 


Ala 


Thr 


Lys 


Glu 


Ala 


He 


Asp 


Asp 


Asp 


Gly 










405 










410 








Ser 


Gly 


Asp 


Phe 


Gly 


Tvr 


Tvr 


Asp 


Glu 


Asp 


Glu 


His 


Phe 








420 










425 










Asd 


Arg 


Tvr 


Lys 


Glu 


Leu 


He 


LVS 


Tvr 


Lys 


Gly 


Ser 


Gin 






435 










440 










445 


Ala 


Glu 


Leu 


Glu 


Glu 


He 


Leu 


Leu 


Lys 


Asn 


Pro 


Cys 


He 




450 










455 










460 




Ala 


Val 


Val 


Gly 


He 


Pro 


Asp 


Leu 


Glu 


Ala 


Gly 


Glu 


Leu 


465 










470 










475 






Phe 


Val 


Val 


Lys 


Gin 


Pro 


Gly 


Thr 


Glu 


He 


Thr 


Ala 


Lys 










485 










490 








Asp 


Tyr 


Leu 


Ala 


Glu 


Arg 


Val 


Ser 


His 


Thr 


Lys 


Tyr 


Leu 



* 



500 



505 



Leu Ala Gin 

Ser He Cys 
80 

Ala Trp Tyr 
95 

Pro Asp Glu 
110 

Phe Thr Thr 

Thr Asn Phe 

His Gly Cys 
160 

Asn He Ala 
175 

Ala Ala He 
190 

Met Gin Thr 

Pro Arg Tyr 

Leu Pro Phe 
240 

Met Val Gly 

255 
Phe Leu Lys 
270 

Pro Ser Val 

Asp Leu Ser 

Lys Glu Val 
320 

Arg Cys Gly 
335 

Leu Gly Asp 
350 

Met Ala Ala 

Asn Gin Val 

Tyr Val Asn 
400 

Trp Leu His 

415 
Tyr Val Val 
430 

Val Ala Pro 

Arg Asp Val 

Pro Ser Ala 
480 

Glu Val Tyr 

495 
Arg Gly Gly 
510 
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ft 



val Arg Phe Val Asp IT He Pro Arg Asn Val Thr Gly Lys He Thr 

Arg Lys Glu Leu Leu Lys Gin Leu Leu Val Lys Ala Gly Gly 

530 535 



Si 



ffi 
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